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A BSTRACT

A new ICES executive was developed for the IBM/370 to provide more flexi-

bility for engineering use via on-line and back ground computing environments
and also to provide ease of maintainability and improve further development .

Input can be prepared and checked (syntactically and graphically) in an on-line

mode , small analyses run and checked on-line , large analyses run in batch mode ,
and results checked graphically on-line.

Two new versions of ICES exist : an on-line (CMS) version and a batch

(VS) version . The source, except for a few programs, is independen t of the
version . This report describes the changes made , the reasons for the changes,
new commands developed for on-line use, and performance comparisons with the
previous M.I.T. version of ICES.
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I .  INTRODUCTION AN t) BACKGROUND

ICES was originally developed by the M.I.T. Civ il Eng ineering Systems

Laboratory and made available to the public in I967 .~~
1 That original version

was developed for an IBM System 360 computer and ran on both stand-alone batch

(PCP) and multi-tasking hatch (MVT) of OS/360. ICES and STRUDL were implemen-

ted at M .I.T. Lincoln Laboratory in the late 1960s as batch systems on the

S/360.

When the Model 67 of the S/360 was installed at the M .I.T. campus , an in-

teractive version of ICES was developed to run under CP-67/CMS .~
21 This ver-

sion included many of the changes made later at Lincoln Laboratory for S/370

CMS-ICES and which are the subject of this report . The M.I.T. CP-67/CMS ver-

sion was developed as an experimental version and hence was not made available

to the public. However , an 6bject version of CP-67/CMS ICES was obtained

by Lincoln Laboratory and used for small STRUOL runs and program development

until the IBM 360 computer was rep laced with the IBM 370 computer. Du~ to

differences in CMS under the two systems , the 360 CMS version of ICES ~~u1d

not operate under 370 CMS. Unfortunately, by this time the interactive vei-

sion at the M .I.T. campus was no longer being used , and all source for the

CP-67/ CMS version of ICES had been lost .

This non-availability of source presented severa l problems ; availabilit y

of source when going out for bids on a new computer , and availability of source

for maintaining and deve i op ing those systems used for contract iobs .

It was desired to have STRUDL a~iailah1e for genera l use in both interac-

tive and hatch environmcnts , with commonality of input files. VM/370 provides
this capability since CMS files are able to he used as input streams to V S/ 3 7 0 .
J:rom an engineering user standpoint , the availability of STRUDL in both e n v i -
ronments is hi ghly desirable. The CMS (interactive) environment can be used
for command syntax checking and for relativel y small analyses (on the order
of up to 3 CPIJ minutes), wh i le  the h a tch  (V S) env i ro nment  can be used for
larger  runs  (grea ter  t han  3 CPU m i n u t e s ) .  The CMS e n v i r o n m e n t  i s  a l s o  u~ e f : i I
for  t h e  m a i n t e n a n c e  and d e v e l o p m e nt  of s ub sy s t e m s  such as STRUDI , .

_ _ _  _ _
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I:oi these reasons , the decision was made to develop a CMS/370 version of

ICES , working from the current  V1M 3 source d i s t r i bu t ed  by the ICES Users Group

and the unpublished write-up of the changes made to implement CP-67/CMS

ICES. C o m p a t i b i l i t y  between the source files , the source listings , and the

object (comp iled source) files was required .

The ST RUDI. subsystem had been implemented at Lincoln Laboratory under 360/

CMS and subroutine listing s and source object files were avai lable from that

conversion . In that effort the source subroutines had been compiled under

G-Level  Fortran and had removed source program incompatibil ities between E-

level and C- Level Fortran , most notably:

a. I’he rules for hr i o D O  Loops must be adhered to in

Fortran C, whereas they do not have to be followed in Fortran E.

There were a number of STRUDL programs in which illegal branches

into DO loops were made .

h. A v a r i a b le  can be equivalenced to an element of a dimensioned ar ray

beyond the limit of its dimensioned length in Fortran F; in

Fortran C, this results in an error during compilat ion . Several

STRUDL programs required a change to eliminate this.

Even thoug h t he  370/CMS version of STRUDL was comp iled with Fortran C,

t h e  lCl~l ’RAN p r e comp i l e r  was not changed to permit C-Leve l Fortran statements.

.;- L,e~ e1 statements may he added after COMMON resolution statements by placing

a P in  card column 1 which causes the precompi Icr to bypass t ha t  statement.

COMMON resolut i on statements can he either DYNAMIC ARRAY or I)OUBLE PRECISION

statements as well as COMMON statements. This may only be done for statements

~ h i e h  do not contain dynamic array references.

The 3~ O/CMS STRUDL implementation , then , involved the general ion of all
the modules and the recreation of the COBs in the ICES system data set 1)03.
Additiona l work was done on 37O/Ct~1S STRUDL , however , to update , expand . and
debug the finite element , dynamics , and subst ructuri ng capab  11 it i es . e , ,



After the 370/CMS-ICES (hereafter called CMS-ICES) implementation was corn-

pleted , a similar version was developed for VS. Here the objective was to have

a batch version which was exactly the same as the interactive Version at the
subsystem level and which had minima l variat ions in programs at the ICES execu-
t ive level. This lat ter  requirement was achieved wi th  the variations occurring
in the I/ O macros and the nodule generation procedure .

This report describes the changes which were made to the ICES System to
develop a time sharing version for 370-CMS and a 370 VS version . In th i s
report , the fo l l ow ing n omenclat ure is u sed:

1. OS-ICES : the version of ICES written for the IBM System 360 to

operate under the OS/360 or OS/370 Operating System .

2. CMS-ICES: the version of ICES developed at Lincoln Laboratory to

operate under VM/370 (Virtual Machine Facility for the

IBM S/37O) using the CMS (Conversational Monitor System)

subset of VM/370.

3. VS-ICES : the version of ICES developed at Lincoln Laboratory to

operate under the VS (Virtual Memory System) operating

system for the IBM S/370. Versions for both VS1 and ~‘S2

were developed , and VS-ICES refers to either of them .

3 
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II. I CES DEVELOPMENT

A. Q~ ~~ CMS CONVERSION

The differences between OS and CMS-ICES are described in the follow-

ing sections.

I. Program Management and Dyiiamic Loadi~ g~

The OS-ICES approach to dynamic loading is retained , i.e.,

sing le entry load modules are used with extra entry points being ob-

tained with the use af aliases and a start-up routine at the beg in-

fling of each module to search a table for the correct entry point

for the alias. However , the CMS modules may have unresolved external

references resolvable at load time , system COMMON being one of these.

A directory of module and alias names is necessary so that the

ICES program management routines may know the actua l module to load

for any requested entry point. This directory information is placed

in a file of type BLDL that is read by a root program BLOL. This

replaces the OS BLDL macro which return s the same information . Since

CMS dynamic l oading can be from a JXTL IB (a collection of ITX T files

with a directory) , a notation can be made in the BLI)L file indicating

the TXTLIB or TXTLIBs to be searched by CMS to find the required

module. If the BLOL files indicate that one or more TXTLJBs are to

be searched , the BLDL routine issues a GLOBAL TXTLJB command for

t hose  ment ioned .

Since the BLDI, information must reside in memory and s i n c e  t h i s
• informat i on for all subsystems would take up an unwarranted amount

• of spac~ , the BLDL routine is arranged to read a system di rectory

(ICES BLI)L) and a subsystem di rectory ( b~~.~.t ’niuani ’ BLDI ) . When a

ne w subsys t em is i n i t i a t e d , the BL Ot , rout  inc over l ay s  t h e  old subsy s-
tem BL D L w i t h  t he  new , the  subsys t em name b e i n g  o b t a i n e d  from t h e
f i r s t  8 bytes of system COMMON .

_ _ _ _ __ _  _ _  _  J
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The LINKEDIT rout ine  i s u sed to create the sing le en t ry  load

modules required . They are in fact normal CMS TEXT files that can

be used by the CMS dynamic loading routines. The LINKEDIT routine

is desc ribed in the section on load module generation .

Since the implementation of the CMS LOAD macro would not reuse

memory space correctly, the LOAD was replaced by a combinat ion

GETMAIN and INCLUDE ; the DELETE was thus replaced by a FREEMAIN.

Overlay structuring of load modules in CMS-ICES is not supported

because of the complexity of the problem . The root is thus not over-

lain , leading to greater efficiency in the root routines but cutting

down the user area available to subsystem programs and data.

• 2. COMMON References

The whole method of handling a systenwide COMMON is changed for

CMS-IC ES. In OS , COMMON can only be placed within load modules , there
being no provision for the systenwide COMMON required by ICES . Thus ,
part of the starting up routine in all OS-ICES modules searches all

the routines in the modules that contain COMMON references and re-

places the references in their prologues with the actual address pro-

vided by the ICES root.

In CMS-ICES the load modules may have references resolved to a
systemwide COMMON at load time, the only requirement being that the

ICES root must place the correct COMMON address in the CMS loader

reference table. This lat ter  step is necessary because a combined
system and subsystem COMMON is reobtained every time a new subsystem

is initialized . The root routines always obtain the COMMON address

from the entry point QQCOMADR which  is updated by I N A L , the  COMMON

obtaining routine.

One problem , howev er , is that ICES unfortunately makes frequent
use of the fact that  E -Leve l  FORTRAN keeps the COMMON address in

reg ister 4 , w h i l e  C-Level usua l l y keeps the address of the previous
save area in this reg ister. Nearl y all the interface routines

S
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included in modules from the ICFS function library assume the COM MON

address is in reg is ter 4 and many of the rou t ine s t hey  c a l l  ifi  t b .

root also assume this. Therefore , most of the function l ibrary rou-

t ines have had to he al tered to ob tain the  COMMON address  from an
entry point QQCOMAI)R included in the load module starting routine

STARTMOD. It is also necessary to make a number of routines return

to the interface routines to have reg i ster 4 reset before re tu r n i n g
to the C-Level routines i n  the module. This reduces the efficiency

of the dynamic data routines in the root as each return is delayed .

In add i t ion , debugg ing is comp lica ted because the return indicated

when a dynamic array error i s obtained is in an interface routine in-

stead of the real calling routine . The real return will be printed

in one of the two words which follow the current error message re-

turn word .

CMS-ICES uses bytes .2Db to 319 of system common for passing I/O

indicators to the ICFSIO routine .

3. Primary Memory Da ta Manag~~ ent

Since CMS has its own separat e area for its work space , i t i s

only nece ssary to ensure that iCES leaves enoug h space i n hi gh ad-
d res s memory for any possi h ie  use by CMS . FREL L OWF i s the CMS nu-

cleus indica tor that indicates the lowest hi gh core locat ion  use I by

CMS If  CM’~ requ I ri~ more ‘~pa~ e , t t  m’~ low€ r IRI lIOh I Fhe I u t l T

~p routine for CMS- ICES (STRTICE S)__ensures_ t h a t  CMS has ~t l e a s t  t w o

free pages for its work.

The onl y other in t rud er i n t o  the user area i s F ORTRAN w h i c h  re-

qui res b u f f e r  space for da tase t s . ( ‘MN - 1CLN provides an i

for datasets 5 and 6 to allow interactive man i pul at i o n  o t  i n p u t  i t t  1) u t

and b u f f e r  space for these  is p r o v i d e d  w i t h i n  t h e  root . !ot~~ ’~ ci’ .

a subsy stem user uses other dat a set c I ) R ’ I R \\  ~ i l l  oht  . t  I it t h i s ‘-; a cc

w i t h  GVFMA [N s fro m the  user  ar ea .  There is t i  ri j ’ O l : I b J (  ‘~~, i .  0 c a l

t r o l  t h i s  and f r agm e n t a l  ion of ‘~t o i : i~~c m ;tv i’ t ’ ~c i I

~ 

- . •—
~~~~~~~~~
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1. Sec ondary  St or a ,~y I)at  a Management

A l l  OS d i s k  management  macros are rep laced wi th the equiva l en t

CMS macros.  There are two important  d i f f e rences  between these OS

and CMS routines. In OS the record number  is  t he  r e l a t i v e  record

number and thus the f i r s t  record is  referred to as 0. In CMS t h i s

is record 1. I n OS a l l  records in a file must be initialized , and

when a l l  have been used , the i n i t i a l i z a t ion must be extended. In

CMS a l l  records on the user ’s disk are initialized and records are

on ly  a l l o t t e d  to  a f i l e  when the record is actually going to he w r i t -

ten . Thus , the  concept  of i n i t i a l i : a t i o n  is s u p e r f l u o u s .  ‘t ’his sec-

t ion of coding is thus removed and as far  as CMS - ICE S s concerned ,

12448 records have been i n i t i a l i z e d  for a f i l e , t h i s  being the ma~~i-

mum tha t can be hand led  in t he  ICES t rack d i r e c t o r y .

The four ICES datasets are named I)Dl ICES , DD2 ICE S , 111)3 I C F N ,

and DD4 ICES for CMS-ICI2S . The names hut not the filetypes may be

changed by u s i n g  the iCES renaming facility by i s s u i n g  a ca l l  to
QQDSNC .

CALL QQ D SNC ( da .ta 4ct numbe.’t , uc ’w uanw )

5. ICES Load Module Genera tion

Load module gene ra t i on  i s  c o n t r o l l e d  by the CMS L\CC procedure
MAKE MOD .

Basicall y, an assembly lang uage rout i nc  STAR TM OI) is c rea t ed  for

each module  u s i ng  the  e n t r y  p o i n t  in form’t t ion  i n  t h e  su b s y st e m  B I l i t .

f i l e .  The e n t r y  names are  p l aced  i n  a ta t )  Ic  in  t h e  STAL l M O !) rout  i n c

and during the L I N K E I J I T i n g  procedure the  addresses  of’ t hi’ cut  r’~ point S
are a l so  1)1 aced in t h e  table. ‘I’he I ( I ~S pl’og ra nt  Tn at i agemi ’i i t  T’out Ties
can search t h i s  t a b l e  for the  r equ i  red e n t r y  p o i n t  a d d re ss .

The tissemb led rout i tie and t h e  ot h er  rout  i t i es  reqi i ~~~~~~ I n t he

m o d u l e  are then LI N K E I )  I ‘led together to form I he modit Iv a ) ‘M ~ I I

file. The final ‘.t ep is the automat Ic updt it in g of  the RHO Ci  I c

e n t r y  for  t h e  module wi th t h e  modul e size.



In CM S-I CES , load nodules are re l o c a t a b l e  CMS TEXT f i l e s  pro-

duced by the L1NKEDIT procedure during l oad module generation .

B. CMS TO 1/S CONVERS I ON

• Conversion to VS was oriented toward keep ing a’~ many program s as itos-

sible the sane as in CMS and improving disk operations by increasing the

size of the disk blocks. On CMS the disk blocks were kept at 801) since

• that is the size used by CMS for its blocking . For VS . a bloc k size of

4000 was chosen .

1. ICES Load Module Genera t ion

The module generation procedure for VS was desi gned to use CMS

text  decks ( i . e . ,  comp i l es  would  be done on CMS) and n o n - o v e r l a y

modules .  Texts for one subsys tem are stored i n  one p a r t i t i o n e d  d a t a -

set , and the VS u t i l i t y  IEB U PI ) TE i s  used to a d d / r e p l a c e  t e x t s .

Since VS does not have anything comparable to a loader table ,

a differen t method for handling common resolut i on at module load time

had to be found . To this end , a new OSSETCEN program was written

which would find all adcons to COMMON in cacti text to be included in

a module and would then generate code for program SETUP , which pro-

gram would he executed when the module was g iven con trol after load

time . The code generated for SETUP would cause each adcon to be

readjusted from linkage editor generated load module COMMON address

to the global COMMON address for that subsystem.

The lengths of COMMON in each text (with CO~4’lON) are’ changed t o

1 by program NI XCO which i s invoked at t he  end of the PRECOMP proc e-

dure in CMS .

Al I other changes in i he VS conve rs ion i~ &‘ i’c made to 
~ 
rtq’ i’an~

w h i c h  had CMS mac ros i n them , p r i m a r i l y I / O  macroS .

S



2 . Difference Between VSI ICES and VS2 ICES

The d i f f e r e n c e  in the  pr imary memory management  methods  between

VS1 and VS2 has caused two different versions of OSFINCU2 to be de-

veloped . VS2 alloca tes primary memory in the manner in which ICES

assumed for its QQQICEX2 scheme , namely, GETMAINs from hi gh address

dow n and LOADs from low address up. VS 1 , however , a l l o c a t e s  every-

t h ing  (except L I N K s )  from hi gh address down , and in so doing will

increase the chances for memory fragmentation to such an extent that

problems run on VS1 will take about 50°, more CPU time and l0O°~ more

disk I/O operations than that required on VS2. This degradation was

caused by fragmentation which in turn caused increased numbers of

of reorgs at all levels.

Since this  kind of degrada t ion was in tolerable , a m o d i f i e d

version of OSFINC H2 was w r i t t e n  which , by the  use of CETMAINs and

FREEMAINs , forces a LOAD to he made in the lowest address available.

Wi th this change , the two versions of ICES , for VS 1 and VS2 , have
comparable running times.

C. TIME COMPARISON BETWEEN OS-iCES AND VS- iCES

Two STRUDI jobs were run on OS-ICES and VS-ICES under various con-

figurations to compare performance on the two systems . The first STRUI)I,

job was a dynamic analysis prob l em with 1 , 166 degrees of freedom and de-

• termines by iteration the first 5 ei genvalues. This problem had 213

joints , 136 members , and 812 elements of wh i ch 384 wer e CSTG , 3N1 were
Cl’T, and 44 were SBCT. The maximum half -bandwidth start ed at 128 and isaS

reduced to 30.

The second STRU I)L jo b .as a s t i f f ne s s  analvs i s of’ the sante structure

i n the  f i r s t  job w i t h  f i v e  a d d i t i o n a l  members and five additional Ioints .
‘I here were 25 loading c o n d i t i o n s  imposed upon t he ~t ructure’. Th e ma x i m u m
half-bandwidth started at 130 and wit s reduced t o  3.1 .

I)



The d i f f e r e n c e s  in the ICES systems were :

1. The OS s y s t e m  was the  non-ove r l ay  root w i t h  m o d i f i c a t i o n s  to

perm it a blocksize of 6400 on DD4 and otherwise equivalent to

V1 M2 vers ion of the root , i.e., i t did no t have f a c i l i t y  for

50 pools (only 20) or for the REORG command. The ICES root used

here was the experimental field test vers i on of the ECI V 1 M 2

execu t ive  before release of t h e i r  p rop r i e t a ry  v e r s i o n .  The

STRUDL system for OS was the  s t andard  F o r t r a n  E v e r s i o n  of

STRUDL and had a pool s i z e  of 350K .

2. ‘the VS system was the new n o n - o v e r l a y  root w i t h  a b l o c k s i z e  of

4000 on D[)4 and o t h e r w i s e  e q u i v a l e n t  to V I M 4 ve r s i o n  of the

root , i . e . ,  up to 50 pools and the  REORG command were a v a i l a b l e .

The STR1JDI. sys tem for VS was  the For t ran  G compi led  vers i on w i t h

no over lay  modules and had a pooi s i z e  of 80K .

Each STRUDL job was run once on the  OS v e r s i o n  in regions of 2048K

and 4096K and was run severa l t i m e s  on the  VS vers i on w i t h  d i f f e r e n t

v a l u e s  for the RE OR G parameter  and d i f f e r e n t  r eg ion  s i z e s .

The i tems measured were CPU t i m e , number of d i r e c t  access I /O opera-
t i o nS , number of pag ing opera t ions , and number  of reorgs for cacti l e v e l

of r eo rgan i za t ion . t h e s e  s t a t i s t i c s  are g iven  i n Tables 1I .C. 1 and I L . ( . 2 ,

I t can be seen from these t ab le s  tha t  the  VS vers i on with REORG 1

g ives  grea t l y improved performance over the OS vers i on . The results also

i l l u s t r a t e  the  e f fec t  of reg ion s i z e  on syStem performance. f t should he

noted  t h a t  a l l  runs had a c u t — o f f  time of 3(1 CPU mi flutes.
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D. NEW USER COMMANDS

1. The IN and OUT Comm ands

There are two CMS-ICES System commands for controlling from

where input is to come (keyboard , tape or disk file) and where out -

put is to be directed (typewriter, tape or disk f i l e , pr in ter , or

any combination).

IN TYPE

FILE (‘filename ’)(’file type ’)(’filemode ’)

DISK (‘filename ’)(’filetype ’) ( ’ f i l em o d e ’)
MT ( ‘ tapenumber ’)

Input can come from the keyboard (TYPE), or from a CMS file

(FILE or DISK) , or from a mag tape (MT). If a disk file is to be

used , ~~~ rnode,, e.t~jpc~ and ~i2emode,, or ~.~Lenani e and ~~e~ttjpe and

~L&jnode need not be specified . In these cases, the defaul t  is INPUT
for ~i1eiype. and ICES for ~L€cname . The tap~nwnbPJL in the mag tape

option specifies the  CMS tape number.  The defaul t  is I , for tape 181.

OUT TYPE

NOTYPE
PR INTER

FILE (‘filename ’)(’filetype ’)(’filemode ’)
DISK (‘filename ’)(’filetype ’)(’filemode ’’)

MT ( ‘ tapenumber ’)

Output can he directed to  any or a l l  of the three devices :
typewri ter , prin ter , and d i sk  f i l e , or typewriter , prin ter , an d mag
tape. NOTYPE mu st he specified to get no output . If a disk file is

to be used , ~~~~~~~ ~~~~~~~~ and ~“J,emode , or ~ç~!cnamc and ) y f et ~Jj , ’) ~
and ~ .~e,mode need not he specified. In these cases , the de fau l t i s

13 
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OUTPUT for ~.L~ct~jp e, ICES f or ~Leename, and A for ~A2e.mode. If a file

of eimlam~, ~-~~e~type (e i ther  spec i f ied  or default )  already exis ts ,

it w i l l  be added too. The defaul t  tapanwiibeit is 1 , again for tape 181.

No te that  these commands are va l id  a lso in VS; however, the TYPE
option is meaningless  in the ba tch environment . In the VS version ,

the  s tandard inpu t  is card and the s tandard output is PRINTER . Also

in VS , if the FILE or MT option is specified , then there must be an

ICESINPT DD card if the IN command , and no ~,iJ,,~name. is given , and

there must be an ICESOUT DD card if the OUT command and no

is given , or generally a Dl) card named 1~,LUname. for any IN or OUT
command .

The commands IN and OUT may be given anytime during a run and P

may be included in an input file as well as being typed in.

2. The *RETU~~ Command

*RETURN

This command tells the system to resume reading commands from

the same input file which was being used when a command syntax error

was detected by the command interpretor . It will cause processing

to continue with the command (line) immediately following the com-

mand (line) which was in error. When a command syntax error occurs

while reading from an input file , the system types out a message and

returns to typewriter input mode. At this point , the user can type

in the correct command and then type *RETIJ RN on the next line to

cause processing to resume from the file. Note that this command is

meaning ful only in CMS or an interactive environment. Also note that

this wil l not always work for commands in repeat loops.

I .1



3. Other System Commands

MAP

This command may be used at any time to type a current map of

how ICES is using memory. The output includes the name , address ,
and length of all modules currently in memory , the address of COMMON ,

and the address and length of all data pools.

VERIFY (OFF)

This command controls the command interpretor ’s typing back of

commands and messages. If the option OFF is specified , this verifi-

cation (echo typing) is suppressed . Initiation of a subsystem

automatically turns verification on.

E. UTILITIES IN CMS-ICES FOR SUBSYSTEM DEVEL OPME NT

This section describes EXEC procedures and special files for develop-

ment of ICES subsystems in CMS .

1. Pre-Comp ilation

An EXEC file called PRECOMP will cause a specified file of type

ICETRAN to be pre-comp iled by the ICETRAN precompiler and the re-

sultant output from pre-compilation to he compiled by the Cl-Level

Fortran comp iler.

PRECOMP ~~~c~ anic,

where ~~~~~~~ is the  name of the ICETRAN source program to he
ICETRAN precomp i led  and Fortran comp iled . It must he of filetvpc

ICETRAN and must end with **~ Q~ starting in column I.

15
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The output of this procedure will be a TEXT file named enaine .

If more than one subprogram is in the source file , only one **EOF

line should be in the source file (at the very end). Only one TEXT

file will be produced , that file containing the objects of all the

subprograms in the source file.

A listing of the ICETRAN source file and the Fortran compilation

is produced on the printer. 
C

2. Load Module Generation (CMS Version)

The EXEC procedure MAKEMOD will cause several object decks (sev-

eral text files from pre-comp ilat ion) to be linkage edited together ,

resolving all externs among themselves and routines in TXTLIBS (such

as the Fortran library), and then producing an executable module (CMS

TEXT file) .

MAKEMOD ~ iLb/~ y4~~mname moduecitame

where ~ub ~tema.c.m~ is the name of the ICES subsystem

and modtd,ename is the name of the module to be created .

This procedure assumes that two other files already exist , namely the

file b~sy~-temria.me BLDI. and file rnodtdenarne LIST (or file substJ~tI~m-

name. BLDL and file ib~y~~e.mname LIST) . If 1b,o U- &?rnnani~ is not given ,

this procedure assumes that only one other file already exists , namely

the file moduj,,e.ncjne. 1,1ST. These files will now be described .

a. The BLDL File

The subsystem BLE)L file has two uses as described below :

1) CMS-ICES requires a file with a filetype of BI.I)L for

each subsystem. This file records the names and si:es

of the modules for the subsystem and the aliases (extra

entry prints) for each module. Its filename is the

16 



subsystem name stored in the first 8 bytes of system

COMMON . The actual name depends on how the subsystem

was initiated and it is suggested that the user store

the subsystem name he requires in system COMMON during

his res tar t  procedure . The sys tem w i l l  ind ica te  if i t
cannot find the required subsystem BLI)L file by typ ing

the na me for whi ch  it was searching.  System COMMON
may be preset in the restart procedure with the follow-

ing CDL command:

PRESET ALPUA 8 ‘QQ[)UB’ EQ ‘subsys tenname ’

Note that QQDUB will probablY have to he added to the

subsystem common map at location 0.

During execution an ICES BLDL and a subsystem BLI)l, are

read into memory .

2 . This file also acts as the control for the load module
generation procedure and must be set up as follows:

Starting in column 1, the nodule name preceded by
QQ or the alias name preceded by QQ.

Star t ing  in column 10 , s i x  :eros if  a m o d u l e

name or the mod ule name preceded by QQ if an

al ias name .

Suppose a subsystem consists of 3 modules w i t h

a l ia s e s  for two of those m o d u l e s ,  I t s  BLUI . file
woul d  he e s t a b l i s h e d  as f o l l o w s :

L - 
_

~~~~~~~~~
_
~~~~~~~ )_ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — -——  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



QQSUBI 000000

QQSUB2 QQSUB1

QQSIJB3 000000

QQSIJB4 000000

QQSUB5 QQSUB4

QQSUBÔ QQSUB4

where the left-hand column beg ins in column 1

and the ri ght-hand column beg ins in column 10 .

The m odule names are QQSUB1 , QQSUB3, and QQSUB4 ,

and the other names are aliases for the modules

aamed in column 10.

b. The LIST File

The load module generation procedure requires some indica-

tion of what routines are to he included in the module and wha t

TXTLIBs to search. The load module generation procedure requires

that this information be given in a 6ub .6y4 tcmnc.nie. or rn oduJenarn e.
LIST file.

Suppose a module is to be created for the TOPO subsystem .

The - b~y~~e.mnanme 1 1 SF  file would be named TOPO LIST and wou ld  be

e s t a b l i s h e d  as f o l l o w s :

STARTMO I ,)
*

1.OpO

ICE LI B
J~O R ’Fj J B

S S LI B

A l l  entries beg in in column I. STARTMOI) is the rout ine c rea t ed
by the load module generation 

~~~~~~~ 
using the 1’OPO BID I, as a

control. It is b a s i c a l l y  a t a b l e  Ut the c’ntr\ names tor the

modii ft ‘J’he * i s a fence between the rEX’!’ ~ ~ i ’ f l i ’O~?C s and I hi’

J \ T l ! B  ~~1’enam ’s.

18
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The L I N K E D J T  program (which is invoked by the MAKEMOD pro-

cedure) starts by including the STARTMOI) TEXT f i l e  crea ted for
the nodule (created by the MAKEMOI ) procedure). If we were

making module QQSUB1 , mentioned in the BLDL example above , the
• LINKEDIT program would then search for the SUBI and SUB2 in

TOPO TXTLIB. Any programs referenced by SUBI and SUB2 would
be searched for also in TOPO. When no more external refer-

ences can be resolved from TOPO, the next TXTLIB mentioned ,

namely ICELIB (the ICES system function library), would be

searched. Thi’ continues until either all references have been

resolved or until th end of the LIST file is reached .

If the routines to he used in the module do not exist in a

TXTLIB or if updated versions are to be used which have not yet

been placed in the TXTLIB , a special 1,1ST file nay he made for

the module indicating exactly what routines are to he used .

Suppose that for module QQStJB1 routines SUB1 and SUb2 are

not to he obtained from TOPO (i.e., they are to be obtained from

TEXT files), but all other routines are to be obtained from a

TXTLIB; then the SUB1 LIST file would be created as follows :

STARTMOD

StJBl

SU B3

*

‘I’OpO

I C E L I B
I:OR’!’LIB

SYS [LB

19
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Note tha t  STARTMOI ) must  always he the first entry in any LIST

f i l e .  The TXTLIBs  m e n t i o n e d  are a l w a y s  searched in the  order

entered  so t ha t  i f  a r o u t i n e  e x i s ts  in more than  one I X T L I B  i t

w i l l  be o b t a i n e d  from the f i r s t  ‘I ’XTL IB t h a t  conta ined i t  pro-

vided that  some other routine mentioned (referred to) it before

or while the first TXT!.IB was being searched .

c. MAKEMOD Examples

In the  example  above , if the b~ j-~~ nioame LIST f i l e  i s  to

be used , the procedure for module generation would he :

MA K E MO P TOPO Si_ W I

l ’his v e r s i o n  of MAKEMOD would t hen  do t he  following:

1) Execute  SET CEN1 to c r e a t e  the STARTMOD ASSEMBLE f i l e

using the TOPO BL I)L f i l e  as the  c o n t r o l .

2 )  Assemble  S’l’ARTMOL) ASSEMBL E c r e a t i n g  STARTMO!) TEXT.

3) Execute  L I N K E D I T  to c r e a t e  the module QQSIJB1 using the

SUB 1 L I S T  f i l e  as a con t ro l  i f  one e x i s t s  or , i f  not ,

the  TOPO LIST f i  I c as a c o n t r o l

4) Execute BLPLFI)1T to store the module Si  :e in the TOPO

BLOL f i l e .

3) Erase  unwanted f i l e s .

I f  t he  moduIe.yzanie LIST f i l e  is to  he used , t h e  procedure for

module  g e n e r a t i o n  w o u l d  h e :

M A KFM O I ) SUB 1

This version of MAKEMOD would do the ) ‘o l l o w i n g :

1)  i_ xc cut e ~!TI~FN to create he SJ-\P ’I~t(Th \~~5) \)~ I,i_ I ’ I Ii ’

usin g th e SIJR1 1,151 file •
- -

~ the c Umit r I l .

2 )  As semb le S I A R I MOD creat i ii ~ l \I -~ \ I~~~~ I i i  

‘~~~~— •- --—- - —.‘ C— ‘~ .~~- - ‘



:1 3) Execute LINKEDIT to create the module using the SUB1

LIS’I’ file as a control.

4) Erase unwanted files.

Not e tha t  in the second example above , BLPLEI)IT would not he cxc-

cuted , and thus the module  size  wou l d  no t he en tered in to the
subsystem BLIIL file. ‘Ibis would then have to be done separately

as described in the next section .

d. BLULEDIT

BLI ) LED I T is  a program w h i c h  i nsc rt s the module l e n g t h  i n

the appropriate position in the subsystem BLDL file. It is in-

voked by:

B LD LED IT 5 mL b~ ~j 5 terrn m arn c QQmodu~ c

or in the second MAKEMOL ) example above , the ‘lAki MOD would he

followed by:

BLDI,EDIT TOPO QQSIJB1

3. Load Module Generation (VS Vers i on~

Module generation for VS consists of the following:

a. Putting any changed texts into the partitioned data si’t for

the  s u b sy s t e m  obj ect I i h r a r y  . The VS Ut Ii tv program

IEBUP D TE i s  used for t h i s .

b. Execute PGM=QQFUBAR2 with the appropriate input for OSSI 1~~lIN

to make the modules . The o b j e c t  I i  h r a r~’ must he spec t ’i ed

in the OBJ UI) card .

~ i
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[‘he input for program OSS [TGLN is  as fol  lows:

column 1 column 10

te x tnamc) (c it ~

* * 1:01:

where t~~-titame is the name in the ob ject I ibrar of the progi’ i

to he included in the load module and c ~: t ‘~ e~ ars i s one of the

entry point s ( m a i n  or alias) to the m o d u l e  — the es da iflIt ~fl( cUt i’~

must be the fi rst line a ft e r the rni 1mO1~ b t t U f l (  l i n e .

The parentheses denote optional.

4. Cros s Reference Li stink

A l i s t i n g  of a l l  modules  in a siihs~ st em , t h e i r  c o n t e n t s , and a

l i s t  of :111 modules  ~h i cli c o n t a i n  each program can be prod~.iced by rim -

n in g  program CROSS. I t  u ses  the  set of inpu t  for program OSS I G I N

v p h i c h  must  he in one f i l e .  I n p u t  i s  Ofl d a ta set  5~ o u t p u t  is on C I , I~ .1 -

set 10.

5. CDB and ICES ti l e  Genera tion

As in any ICI S system , sti h~yst em commands a i’
- Je fined to the

system by inputting the i r del’ i n i t i ons  , us i n g  ( ‘l l[ commands . to t N-

CUE , suhsvstem . ‘Ib is is done as a normal ICI S exect it ion , i t s  in ,’ i m e

ot the s~’st em commands for i n p u t  / ou t  put  i- out ro 1 , e . g . . i Impli t I ron

fil e , ou tpu t  to a file , etc. The CDI. smih ’ ;v ’~tem ci’ e i t v S  CliP (com-

mand defin it ion b l o c k )  for each ,‘ otnmand d e t ’i n  i t  ion . ‘ [ b e s t ,’ ( ‘)1 ~~s l i e

w rit ten o u t  0 t h e  [CI .S system file , establ i shed i n  I ‘b i :  li i) Ii I

~~~~~~~~ - -
~~~~~

-- -‘
~~~~~~~

“• --
~~~~~~~~~~~
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Besides 11)3 ICI:S as the system file , the other files associated

with ICES ~)rocessing are :

1)1)1 ICES the user data file

1)02 ICES the subsystem data file

1)04 ICES the dynamic memory overflow data file.

in iCES

Subsys tem debugg ing can he simplified by using the I)FBUG form of

t he  ICES command .

I CES DE BUG QQmodwCi ’ IICW II’

where QQmcd~dcoaunc is the name of t h e  modu le  in which one wish es

to t r ace  t h e  f l o w  of con t ro l by u s  ing  break p o i n t s  or any  of t h e

other ( ‘MS DEBu G facilities.

When module QQm( f i i f . , izaun1 j s loaded i n t o  memory  , the iCES system

w i l l  type out a map of memory ( s i m i  l a r  to w h a t  i s  produced from t h e

MAP command) and then  e n t e r  the  CMS 1)_ BUG e n v i  ronment  . ‘I’he user  can

then  I ssue  any t ’ i l  Id DEBU G commands , such as b r e a k p o i n t s  , and t h e n  u se

the DEBUG t’ac i i i  t ~ t i l l  [RN command to  r e tu rn  to  t h e  I CES e n v i r o n m e n t

After r e t u r n i n g  front t h e  I )FBIJG env I r o u im en t  , t h e  key board w i l l  u rn l o c k

at wh i cli t i me i QQm ’duL ~’ ’ Hank’ nov he t ~‘ped by the user  t o  spec I t ’r t he

next module which he w i  I I w a n t  to  i u u v i ’- ~t i :tte . If he does not want  t~~

stop ;it~;i in , he e n t e r s  a ituill line. The next QQIn ’ luu ( ‘ O l i n  t yp e d  i i i  m ay

he the sante modit Ic for wh i ch bre ak p o i n t  s , e t c  . , we ri 1 l i s t  spec i l ’ i  ed

2 ,‘~
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II! . .STRUVL SIJBSYSTEM I)EVEI,OPMENT

‘[he CMS-ICES system was used to develop additions and modifications to t h e

SIR tJ l )l , subsystem. ‘these enhancements were in the finite element , dynamics , and

substructuring sections. These changes were made for several reasons. F i r s t ,

some u t ’ t he se  capab i  i i  ties were desi gned into the original version of S’J’IUJDJ

but uCere not fully implemented . Second , some - especially the suhstruct uritig -

needed some redesi gn in order to operate in a genera l and effective fashion .

l’h i rd , changes were made to the finite element sections to include consist ent

loadings for most element types and to eliminate elements which were special

cases of more genera l element s .

I~et a i is on all enh an i ’emt , ’ii t  s to STRODE are documented elsewhere . [5]
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IV. CONCLUSIONS AND RECOMMENDATIONS

The development of CMS-ICES and VS-ICES is complete and both versions are

bei n g used for production runs. ‘[‘he various changes made to the system and to

STR1JDL have resulted in substantial performance improvements, assuming judicious

use of the REORG parameter.

Additional improvements could be achieved by modify ing the precompiler to

accept Fortran G statements and making the additional changes necessary to per-

mit a variable block size. These additional changes were not done , due primar-

ily to time limitations on implementation , hut the time required to implement

• these additiona l changes would be on the order of 3 man-months .

An additional improvement which could be made is to develop a facility to

access DD4 from both CMS and VS.

25
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\ l ’ l ’ I  N I ’ I X  A

M A K i N G  ‘tilE CMS iCES MODULE

[l i e  CM S I C E S  Module i s made in  two steps . F i r s t , LINKE [)11 ICES is executed

w h i c h  produces an ICES TEXT file consisting of the programs listed in the ICES

l I NkI5 )J ’ l ’ file. There wil l  It ’ se~- ,’i ’al  u n r e s o l v ed externs resulting from this.

l i e  second step is to i s sue :

Gl~OBAL TX T L I B I ORTLI BN l’OIt’l’l .I B

I
LOAI) ICES SYCONSI QQCOMAIIR MEM ORY7O ZQBIIII 1CLS1O SAVARI:A QQFIO SH

i ;EN MOD ICES 

“- -----“‘ ~~~~- -“— - -  -- - -~~_ - -  — --—---— - - ‘_ - --‘-“ - - — -- -
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APPENDIX B

PROGRAM MOI)IFICATIONS ( CMS)

A.  Chan~ged Pro grams

1. Func t ion l i b r a r y  programs

a. ALOCA1 ’ , IRl ’E ST , ISTACK , LOADNM , QQDELE , QQDEST, QQLINK , QQLNIF ,

QQLOAD , QQPLI)P , QQPRIO , QQSTAD, QQSTDL, QQSWCH , QQSTLK , OPTION ,

IDAREi\

Code added to store address of COMMON in register 4.

I~. EXIT , QQI’OOI., QQDSNC , QQINI{T, QQTRAN

Code added since COMMON address is not in register 4

on entry .

c . IAVA IL
Partition size determination changed to constants.

d. QQDPIN , QQINT1 , QQINT2 , QQINT3, QQINT4, QQINTS , QQINTÔ

M o d i f i c a t i o n  due to COMMON address not being in

reg ister 4.

e. QQS’I’A’I’

Correction to incorrect handling when caller has
levels spec i fied which exceed lowest level of a

dy n a m i c  array.

f. SY IBCOM - Csect name IBCOM

Added I I I OI :D UMP and DUMP as e n t r i e s  due to changes

in Fortran G library routines.

Added S’l’AESb as ent ry.

Changed parts of program since register -1 does not

c o n t a i n  address ot’ COMMON .

2 7
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2. Secondary storage programs

a. ‘l’ABI.ES

Changed to use CMS disk macros (FCB) rather  than

OS Bl)AM macros .

h. E)ISKI

Refe rence  to IN’I’SW changed to INTSWTCII for CMS and VS

Fort ran C. - ‘

‘v a r i a b l e  branch added at SPIE which is set in STRT1CES

depending on whether DEBUG option is given or not .

Removed all WAI’I’ macro code.

Changed WRITE and READ to FINIS , STATE , WRBUF /RDB UF .

c. DISK3

Changed the MVC for the ID (or TTR) of last physical

record .

Added code to force writing of extended logical record . P

d. DISK4

Check for whether DUNAME was specified changed to

check i f  name was entered.

Sec t ions to move in I ) I ) NAML into I)CB modified to move

name into FC}3 and set tip FCB parameters .

‘lest on 01St’ = NEW a l t e r e d .

READ section changed to R1)BUF section.

Storing of blocks initialized altered.

Sect ion added at EXIT to make sure the file direct ou’y

i s  w r i t t e n  out as soon as p o s s i b l e .

CLOSIIs chang e d  to F I N  IS .

:5
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Added section to force IBCOM to return to DISK4 on

exit by chang ing SAVAREA(12J which is part of the dun-
-‘ 

my save area for Fortran G.

WAIT macros removed.

Branch to POUMP was bypassed .

ABDUMP section removed.

Extend data set section changed to branch to error

message .

INL’l’ routine removed .

e. DSKERR

Modified to give CMS disk error numbers from RDBUF

and WRBUF.

f. DISKREPA , DISKRITE

Changed to put common address into QQCOMADR and into

reg is ter 4 fo r use by in te r face  rou t ine s .

3. Command inter~~~tor programs

a. COM1 - Csect COM IN ’I ’$ l
VERII:y , MAP , and *RFTURN were added as i mmediate corn-

mands . The displacements in COMINT#2 DSECT were

updated.

b. COM2 - Csect COMIN’F# 2

Updated the displacements in COMINT$ l DSEC’I’.

c. CIERS 1

Cal  ls to QQERSG and QQERI :N were added to force typ I ti g

of e r ro r  messages .

‘
-
- 
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1 . Precomp i !

I CPRECOM

Section added to type error messages on the terminal.

~~~. CDL utility programs

DCCDIS , CDLST

Changed t o put address of COMMON into reg ister 4.

b. Initiati on programs

a. EXTERN

Bound changed .

COMMON section added to force a loader table entry

for common when the ICES module is loaded .

b . ICEX
An instruction was added to zero register 15 upon

normal completion of an ICES run .

c. INAL

Section added to store COMMON address in CMS loader

tables and in QQCOMADR .

d. INn’

IOKNTR [, e x t e rn  and DC added for inserting its ad-

dress i n to  COMMON and the  MVC for t h i s  changed

according ly .

SEGWT removed.

e. SKFUDGE - Csect name QQFUI)GE
Parameter list interpret ation was re:, ’ved . P a r t  i t i  c i t

and machine size detei’mi nat i on was changed  to use

NUCON t ab l e s .

3(1



Program and memo e~~iit_p ro~ rj~~s

a. GTPOOL

DUMAR made l)SEC’l’ .

h. QQIO

Altered to get COMMON address and to allow Fortran G

to use register 13 as base.

Al tered to permit Fortran C = parameter.

c. QQRERZ

DUMVAR made DSI3CT.

d. QQSPC

DUMA RA made DSECT

e. QQSTER
Modified to set mask bit in IOKNTRL in MEMORY to

force typing of message.

f .  REORP1

DUMARE made OSECT.

g. RGFAIL , QERROR

Reference to IOKNTRL added to turn typewriter on for

error messages.

Call to MEMORY to g ive  map of p r imary  memory .

h. SKFINCH2 - Csect QQ FI NC II

The DELETE macro was fudged by chang ing a l l  l)El.E TE

macros to branches to an added sect ion  of code ca l l e d

DELETE . Tb is sect ion I ssues a F R E I M  \ IN t’or t h e  spate

occup ied by the module to i)v ’ l IE II ‘lED. It a I so i ’v’ —

moves the name from the CMS l o a d e r  t i i -  Iv’s. I’I i is w a s

neces s it ated l)V the prot) I ems wit h t hi ’ I (lid ) macro

The R1,I)l, macr o w ,is changed  I l l  a t’ , i  II th~’ :QBt .III,

rout in c .

• S I 
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The tes ti ng for and size computation of overlay

modules was removed .

‘I’he LOA l) macro was replaced by two sections of code ,

one at GQ’l’COI( and one at LOAD macro . The first sec-

tion issues a GETMAIN for the space into which the

module will he placed by means of the INCLUDE command

which is issued in the section at the LOAD macro .

1. SYRTPR 1 , I)MR’I’SPC , QQDCT , QQSAVE
SEGW1’ macro removed .

S. M i scel laneous_prog~ams

a. QQSrPJAP

Changed to not give a dump .

h. QQSTUP
Made a dummy since not needed in CMS.

B. Ny’w Programs for CMS

1. lnitia tion programs

a. I CEX 1

Replaces ICEXI and TIMDAT in order to print the time

and date without us ing a Fortran program .

1). STRTICES

This program ini tiates the ICES module

Checks to see if DEBUG option is specified . If so ,

it causes a branch around the issuance of the SPIE

macro in program l)ISK1.

Calls STRINI’l’ to restore any lingering free space.

Transfers to QQF’UDGE .

32

_ _ _  •~~~~~~~•~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _



‘ ‘

~~~~~ 
“‘ ‘i, _~~~~ T T ~~ ’ _J ~~ - ~

—-- -- •
~~
-

~~~
—— - ----

2. Program and memory management programs

a. MEMORY7O - Csect name MEMORY

Rou t ine to type the con ten ts of memory i n re sponse

to a MAP command or when a memory overflow occurs

or when in I)EBUG . The address of COMMON , add ress

and lengths of POOLS , address , lengths , and n ames

of modules  are typed .

This rou ti ne con ta i ns a d i sp lacemen t in rou t i n e

SKFINCII which m us t he changed if a change is made to

• FINCH. It is the displacement of TABLE in FINCH.

b. QQCOMADR
A csec t to provide storag e for the addres s of COMMON
for reference by the root and other routines.

c . SYEXSTUP - Csect name EXSTIJP

Replaces old OS EXSTUP program . Besides doing the

standard EXSTUP functions except COMMON address

storing, it also handles the DEBUG mode by checking

for equivalence to debug name given , c a l l i n g  MEMORY
for a map , reading in nex t DEBUG name , and i s s u i n g
the CMS DEBUG ‘•‘ommand .

d. ZQBLDL - Csect name BLI (L

Program to ob tain module informa t ion from t he f i l e
STRUDL BLDL or b~sy-~temname. BLDL. It replaces the

BLDL macro. Ti-m e module information is stored in the

c a l l er ’ s BUST . Call is with

I,A 1 , BLIST

1 15 , = A ( B L I J L )

F3I\LR 14 . [5

S’m ‘m
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Return i s w I th  t h e  des red i n t - I r l I  i t  ion in the ca 11cr ’ 5

BLIST . Reg - t  ~‘r 15 s sct to zero if no errors and

to 1 o ther w i sc . 01,1 SI I n t o m n l a t  ion is set to reusable ,

re—en trant , nonscatter , n o n u v i ’  ri av . A l i a~ es are

handl ed proper1’~

01,91, also issues a GLOBAl , \ ‘ I ’LIB command for  a l l

module txt 1 i b s  spec i f  led in  the BLI)I. fi lv ’ .

T h i s  routine is arranged so as to read in an ICES

BLDL containin g i n fo rma t ion about the  modu le s  used

by all subsystems (e g. , Command Interpretor ) and a

01,1)1. for t h e  s u b s Y s t e m  presently be i ng u sed .

BL D L is c a l l e d  w i t h  ~‘eg i s tcr  1 pointing to a 56 byte

01,1ST t h a t  i s  t h e  e q u i v a l e n t  of t h e  BLIST used by t h e

OS B L D L macro  w i t h  t h e  modu le  or a l l  as name re qui  red

being in the first 8 b y t e s .  01.01. i n s e r t s  i n  t he

B l A S t ’  t h . s i z e  of t he  m o d u l e  and i f  t h e  B L I S T  na n:~’

was  an a l i a s  then  th e  modu le  name i s  a l s o  i n s e r t e d .

‘[‘h e i-d at lvi ’ en t  m’v p o i n t  in  t h e  01,1ST is set  as :v cc

and the  nodul e is assumed reusable , i ’ , ’ - ent  r a n t  and
flonove r i m

BLOt , fi i’st  checks to sd’ I f any 01,1)1, files have al -

ready been read into i t s t ;mh Ic and , i f  ~1 t , th en the

I CES 1)1,1)1 is read in . Then if t hen’ is a s t i b s y s t  em

name i n  t h e  fi i-st S v t  e~ of (‘ OMMO N , i t  i s  checked

against the suhs~ -~t em name of a n y  01 , 1) 1 f i l e  r eA ding

in i t s t i  h i  es . I I t he names  are  d i  lIe r en t  t I - m i ~ i c  —

qutred smihc vs t em 01,1 )1, is read int o tI’ mv’ I

It ’ d u r i n g  t h e  i-cad of an 0)5 or ~: i L ~~~! ” ( i ’ m ;  a ,  01,1 )1

tm  Ic t h e  nuns ’ 1 \ l t , I I )  is - h - I t ’ d  i st i n t  u~ in column I

of an e nt  m’\  , t h en t i m e  ‘I X I  I I B name ci vv n i in sert -i i n

‘ 1
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~ t h e  parameter  l i s t  for a CMS GLOBAL , T X T I 1 B  c o m m a n d .

Once a TXTLIB has been detected all modu les foll owit ig

this entry in the table for that OLIIL t’ile are marked

as be ing in a TXTLIB but no distinction is made as to

which TXTLIB they are in. A CMS GLOBAL ,  TX ’FI , IB command

is issued for all the TXTLIBs detected after a BLI)L

file ha s been read in. Note that SYSI,IB ‘I’XTLIB is

no t included ~n the parameter list unless specifically

mentioned in a BUlL file. Note also t h a t  TXTI,l Bs wi 11

be searched in the order entered so that the first

copy of any module found will be used and further

if a TEX t f i l e  exi sts for the module i t w i l l  he used
even it is exists in a ‘I’X’I’LI B . The CMS dvnam i c load -

er sea rches ‘l’XTLlBs only if tb I’EX’I’ file exists ,

BLI)1, search es its tables for ti -me BU St’ name and checks

to see if the appropriate module exists as a I X !

f i le unless  it i s marked as bei ng in a TXTI lB.

01,1)1, checks for the  f o l l o w i n g  errors g i vi ng the mim es —
sage men t ioned and sett i ng  reg i ster 15 to 1 to indi-

cate an error to t h e  c a l l i n g  program:

‘‘NO imanw ’ 01,1)1. Fl IL’’ t h e  reqm i i red 011 )1. t’i Ic dat ’’-

not exist.

‘‘NO uam~’ I ’X ’ I ’T IB LI I I I ’ ’  t h e  revp i i red I X ) !  I P

tiot cx i st

‘‘BI,D1~ R E A l )  ERROR’’  d i s k  read t ’r t ’o r  In re id l it ) a

01,1)1, file.

‘‘an ~‘ i m t ~~t /  ThiS 1,1St IX! RY IN I BOOR ’ t h i s  is i t

a vo r nv ’ct ly  formed B T I ~t l i l t ’  I t  r v . \s ’ t-

t h a t  t h i s  v - i -n o r  does mi t t  i t -i t r im , i m i  - m i r

cci v’ , it is s i rip I y I cii ‘me d ml I l it ’ F t ’  h. i

I t t ’  v-It t rv i c n t  1 - t ’p i  rm’ d



“BLDL LIST OVERFI,OW” there is not enough room

in the BLDL table (400 entries) for the

BLDL file or there is not enough room in

the TXTLIB list (S entries) for a TXTLIB

name .
“NO LENGTH IN BLDL LIST” the module name did not

have a l eng th  included in its entry .

If the BLIST name cannot be found in the BLDL table

or if the module name could not be found if the BLIST

name was an alias or if the module did not exist as a

TEXT file and the entry did not indicate a TXTLIB ,

then no message is given because the ICES calling rou-

tine is responsible for giving the appropriate error

message .

A correct BLDL file entry for a module name contains

the name left justified in column s 1 to 8, a b lan k

in column 9, and the size in 6 format column s 10 to

15. The size must start with a leading zero and is

the size in hex bytes.

This entry  i s  stored in the  BLD I. t a b l e  w i t h  a doub le

word for the  module  name , a f u l l  word for  the  s i z e ’

translated to binary, and a f i n a l  word c o n t a i n i n g

zeroes if TXTLIB is to be starched and ‘LIBE ’ if a

‘I’XTLIB i s to be searched .

-~n alias entry in the BLDL t i l e  c o n t a i n s  t he  name

in columns 1 t o  8 , a b l a n k  in  co lumn ~) , and the

modu le  name for w h i c h  i t  i s  an a l i a s  i n  c o l u m n s  10

to F. It is stored in the BLPL t a b l e  i n  two  d o ub l e

words.

ii
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A TXTL IB e n t r y  in  a 81,1)1. file contains the name

TXTLIB left justified in columns I to 6 and the

TXTLIB name left justified in columns 10 to 17.

3. Input-output programs

a. ICESIO - Csect name IIICFIOSII

Rout ine  to go be tween  IBC OM and CMS to di rec t i /O
on datasets 5 and 6 as desired. Input on dataset 5

can be from typewr i t e r , CMS f i l e , or t ape .  Ou tpu t

on dataset 6 can be on any c o m b i n a t i o n  of t y p e w r i t e r ,

pr in ter , CMS file or tape , bu t a t lea st on one . No t e

that disk and tape are mutually exclusive.

INDIC in common # 300 indicates to the routine whether

a change from the present I/O direction is required.

If the last 5 h i t s  of I N D I C  a re  :ero , t h e  p resen t

state remains in force. Otherwi se , they specify

what state is required:

INDIC — By te  4 contains ti -me indicators:

bit 3 set indicates use of tape

b i t  -1 set i n d i c a t e s  o u t p u t  t o  j ) i ’ i T t ’ r

hi t 5 set indicates use of (‘\b~ f i l e

bi t U se t i n d i c a t es use of t y p e w r i t e r

h i  t 7 not set  i nil iv ’ a ti’s an i np tit command

hit 7 set m d  Icit t v ’s i i i  ou t pu t  v’omt iiand

Thus t he  use r  c o m m I d i nd I ~‘ate O1JlPUT V t ~ B l’R I NI h~-

sett i n g  I NI (I C to 13 . N i t  that hi t - . , t m ’~ ’ n m m m h v ’ n v ’d

0 to 7, l e t ’’ to ri ght in a b y t e .

ENAM1 - (8 by t t - i in common + 504 I nd ~~i a i t ’ - . the l i i  -

name to hi’ used

_ _ _  
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F’I”il’E (S t ’tes I ill commmni on + 312 m d i  cate-~ t h e  fi Ic—

tYpe to he vi sed.

l : MOOI : (4 hyt e~ ) in Comiiioii + ,A)& i ndicat v’s the fi lemode

to be used if 1/0 is disk file or indicates t h e  t ape

number (1 for 1 101) t o  he used if I/O is tape. Not e

that tape and disk are m u t u a l  Iy cxc h i s  i vt 01) output

Output  f i l e s  on d i s k  are added to i f  t h ey  e x i s t .

The real  II1 OE I OS 1I v,h i~-h t h i s  rout  i n c  interc epts mu s t

i)e ob t a ined  frott i t h e  Pu i’t ran ( librar y and arranged

with t he  new name QQ FI OS II  t o  pr oc e s s  t i’t e c a l  i s  passed

on to it by this routine.

An entry I ’IPE i s  i n c l u d e d  in I C E S T O  that can be v ised

by the FOR’! RAN call CA l l, ‘[‘It’ll. !‘lu s t u r n s  on the

t v p e w i ’ i t e r  no m a t t e r  t’~ha t  t he  1/0 s t a t e  c u r r e n t l y  i s .

There is arm a d d i t i o n a l  e n t ry  IOBN ’ 101. t..’h ich indicates

a double word co n t a i n i n g  the I/O state indicator s ,

the first word being for INI’II ’I’ and t h e  second fo m -

OlI’I’Pii’I’ . ‘l’lit’sc i n d i c a t o r s  ai ’ v’ e \ a L t  i v  as d e s c r i b e d

fom t h e  COMMON intl i c u t  u i ’ s at id  a rt ’ t h e  p 1 a c m - s  ichv -m ’c

I C E S I O  ~ , i Y c s  t i i s  i n i o r m u a t  jol t . thus , a prOgrummt’i’

may i mitt’ rl’oca tv t best ’ is i ’ ) - - to fi mid mAi a t I he 1/0

state is or t i m  c i t - n i ce  t h e  1/0 stat - . -\ mi t im b er i t

u :i :s  root p r o g m ’ : tn i s  u s e  OK\ ’ i ’ i t i ,  ‘o t u r n  t i l t ’ t \ )t’sni ter

on he fort- g i v i n g  an c i t - i ’  limes

b. QQFR SG — also entrr QQI-.B i N

Si mhrou t  i n e  to t u r n  on the t p v ’ w n ’  t i m ’ b i t  II’ out~ tli1

fo r  ci’ ro n  r , v ’s s l u g .  1 e nn I ni’s t he st I t t- of ’ t l t ’ V  i ( es

anvl saves t ber t ~o t h a t  QQI Iti N can  m ’  - t ‘i ’ v ’ t h e m  a I ’t r

e r r or  - r’c mit m s c t i mp 1 -  ¶ ed 
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4. Miscellaneous programs

a . IHOASYNC
A dumm y IHOASYN C csect to prevent unresolved ex-

terns in making modules for TOPO subsystem and STRUI)L

subsystem .

b . SAVAREA

Dummy section for Fortran G savearea.

c. STAESW

Dummy section for FORTRAN library reference.

d. STARTMOD
This program rep laces program SE1’LJP . It is generated

by program SETGEN or SETGEN1 , u s i n g  file STARTMOI)

SAVE as a foundation and the entries in the 81,1)1, file

or the LIST file for the specific module. It defines

al l  entries to the module , provides in fo r m a ti on for
trace , and i ts  table i s used by EXSTUP to see if

PEB EJ C~ should he entered .

S. Programs for module generation

a. BLDL E D I T

A new routine used in the load module generation i m m ’ tt

cedure to upda te the en t ry  in t h e  BU I I . f i  Ic  f o r  a

module . It is executed with

BU)LEI)I1’ ~~~~~ tv’muarrw’ QQea’ththttianw ’

and sea rc h es the  s uh sy s t e m nam e  01 , 1( 1.  f i l e  for t b , ’

ent ry  QQmodtt~ tuanmc commenc ing  i n  c o l u m n  I . I t  the - nt

searches  for a QQrncdct~’i,’ uwrmc TE XT t’Ilt ’ am i d  l i l t t  ‘ - it s

f i r s t  record . It  c h e c k s  t h a t  t im is is an I ‘-i) n on

containing the name QQ rm ‘dit~’ m’ ‘in’ and l i l l y  S t h e

t h r ee  b y t e  module si .e to v’oli im nis It ) to IS  i i  t hi-

01,1)1, ent i-v .

,S~)
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The U I N K 1 I ) l ’ I ’  l i l u d l i l t ’  en m i t y - -— d~’nia n1l i C MOih i l , i : s  f rom

I P X ! ’  f i l e s . ‘the  c r e a t e d  MO [ ) t i I , l : s  are no t -ma I re locat-

a b l e  CMS F P \ I  f i l e s  v~ i t  h a l l  i n t e r n a l  r e f e r e n c e s

resolved and u m t r c f e n i - n c e a h l e  by o ther  rout ines .  The

M O D U l E s  are  e n t e r e d  mi t n v -l it i t .- I o i ’a t  i O u  0 , with t h e

Cm-mt ry twinli’ hi’ I h g  t h e  M O I h I L E  na nt le . The TEXT file

c e d  has ti m e MOt II! i i  I e ng t  h I nic I t ided on t i -me f i r s t

P SI )  card so t h at  it i na ’~ he used t’o m eet I v hv t h e  [Ms

dynanl i c lo ad in - m g rout  I n ’’ , t h e  M0l ( UI ,E ‘ua ~ ’ have  un re —

so lved  e x t e r n a l  i- c f~~r ’~ i t c e s  t o  o t h e r  rou t 10c m t h a t  s i l l

he r e so lved  at 1 oad t I l i lt ’ . t h e  l e n g t h  b r  c m i i ’ Ii ~ m no I

COMMON name 1 s t h e  1 a m - 1’, c st l e n g t h  t t ’ m ’ t h at  ( O’IIMON name ,

but this length is i gnat-ed ~ the  d nanil I c  1 oade n’

The p Fog r am is invoked s i t h the following call:

I I N K E I 1 I  F iri ’ J i i i ,  ,~~~t ’ y’ i m . i i ” , ’3  (~~‘ e t t ’ i : t  !t t n  ilti , ti ’ ,
~

sl i  e n’ v ’

i s  ti le niame t o h? g i  v e i l  t o  I P t

l i N k i  t i l l e d  L i  i i ’  c r e a t e d .

( i t ’ t W i t ’ ~ a r t ,’ t he names  of tht’ ii - \ I f Ii ’s 1 o

t ie lilt ’ I t i ded i n  F he MOt i i i .

m i nt ’ l v i i , \ i H \ i l  , i ’ R I \ I  - int l \~ J’R i ,N I  -

( k t i fe , uu , ’~ are Iii’ IX 11 , 1 ItS t o  he s - ,m rclii’vl t ’ ’r

t i n )  nv ’ m- o I v - i t i t ’) en’ y ’ i i c y -- ~

.\ m e x i s t  i ng  I I  \ I  t ’ I  I i ’  w i t h  t i - m v ’  n a m e , ‘m , ’ ,i e ,iu ’ , , w i ll hi

em’ :i ‘-ed i’i e to n t ’  t h e  1, 1 N~ It I i~~ l I i  I ~‘ i vi , - m ’ e t t  ‘d .

I I an i m l ; l l m t  I i  It ’ d i n ’ - . l t ~~t t  
~

- ‘, I St , ml i i i - s a t , -  ii I I I

t v j m e d m itt m o e - s i n g  -5 )7 1111ev1 l~~ttO1’ i I t ’ i t  . I t  i S

I t t - f i n  s sihl t i n ’  t r i m ’  o t  t h y ’ Ii Xl ’ I i  l y ’~ r ~ ‘i -  l iii ’ i i m ~I , - ~l

to l i i i  v- t hi’ ~ : m l I l ’  l O iS’ I l i e ,’ f t\ ’l  i t t i l y t l i j i ’  0 i t t  I i  i t  m d

.10 
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but it must he reali:e’J that it w i l l  be replaced by

the LINKED1Ted module. Note that because the TEXT

module is entered at relative location 0, its execu-

tion w i l l  beg in wi th the first routine to be included .

Al terna tivel y, i f no f i l ename s are sp e c i f i e d , the

names w i l l  he ob tained from the f i l e  rnodn am c
LINKEDIT. This file must consist of 80 character

records with the f i r s t  ei ght c h a r a c t e r s  of each b e i n g

a ~.L-eenamc . Records starting tsi t h a blank i n  c o l u m n  1

are ignored , and a record star ting with an * i n  c o l u mn

1 termina tes the ob t a i n i n g  of ~ ~. v ’ t i a m v ’ ~ f r om it.

If unresolved external references exist after I.INKi-PIT-

ing the TEXT files specifically intentioned in  the para-

meter l i s t  or the  I , I N K E I ’ l I ’ I ’  f i l e , fv m r t h e r  rout  i nt ’ s a re

ob ta ined  from the  TXT UI Bs  ment  ioned i n  t h e  p a r an n i e t e r  —

list. These TX’fl,lRs arc searched i n  t h e  order  e n ter e d .

If  a LINKP1)l’i’ file is b e i n g  used , the  ‘IX 1,1 Os to he

searched must be included in  t h e  l , I N R I - H 1 ’ I ’  f i l e  as for

the TEXT files , hut after the * record men t ioned m m h o v e .

Al thoug h an y combina t ion of the l’t, ’ t { O ) 1 5  i s  a l l o wa b l e ,

the last of associated iTt e t t - ~ w i l l  he used . I’he de -

f a u l t  opt ions are TYI ’E and NOPO I N I  . -t

The possibl e typed and p r i n t e d  o k m t i n i t  c o n t a i n s

a. module name

b. l i s t  i ) )  ‘I ’P\ ’l t i l e s  inc luded J
c. ex t e r n a l  me ft’i’t’niet -s I eft a ft i n it Li levi used

d. ‘I ’X TI , lBs s e a r c h e d

e • vii ze of tIm e M0l )ltl,l

41
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‘I ’hc !‘IPE v1,t t i t n  t y p e s  a l l  the items spe c i  f l e d  above .

The PR I NT m ’ p t i~~’ t t  causes all t h e  i t e m s  m e n t i o n e d  to he

ou tpu t  omi the o f f - i  inc t in j u t  er. N O l’ R iN’! is obv i ous .

The ept ioo  N O ’i”m ’PE i n h i b i t s  t h e  t t -p i ng of (b) , ( c )

(d), and (e), hut error messages  and a l i s t  of t he

f i n a l  u n r e s o l v e d  e x t e r n a l  r e f e r ences  i n  t h e  MODI II ,E

w i l l  he typed .

c. SE’I’(U~N

Th i vi program creates S’i’AR’i’MOl) .-\SS 1 MR L E front  STAR ’I ’MO l)

SAVE u s i n g  the  i icd i i t ~~imwnc  L 1S’l’ f i l e  to i n d i c a t e  til e

e n t r y  names for t h e  m o d u l e .  ‘the  et lt ry  names are

found in  t he  L I S T  f i l e  s t m i  r t  ing  in  c o l u m n  10. ‘I ’hcy

are inc ludeti in STAR’I’MO!) w I t h QQ prcc i’d in  g t 11Cm .

d. sE’l’t ;EN I

A s i m i l a r  p rogram to  St t I N  hu t  ,sab~ei~ tcrnnaitn v’ B 1,Di,

is  sear chet i  to f i n d  t he  en t  i’s n a m e s .  ‘I ’ll 15 progr an mu

i s  c a l l e d  w i t h )

Sl:’i’(;PNl ~iub- ~ (~ ~ t ’ i ’ ) i I , Z t l f t ’  Ctm ’ , l iLi ~‘e - t n ~’

‘i’ht,’ 5 u b~~tJ~~( s ’ i i i e ) s t i i i C  01 , 1) 1, t i  It ’ is 51,- i  r~. it -U for  mi ’ i m u t  c

name’ St  a r t  lu g  i p  c o l u m n  ~S . Ichen found  it is checked

for cons i St t ’ l l cv  in  t h a t  t h e r e  must hi’ a QQ 1 m m col tirm ins

1 and 2 , co lummn 9 m i t i v i t  he hI min k , mind t’o Iummn Ii ) mu s t

conta iti a :ero . U n i v  s imt ’h ent  n i t ’” mire a c c ep t e d  i s

correct  mod i m Ic  t ’ni t F i t ’  -m , The n uothi  Ii ’ n i an ti e  and fo 11 i’5 -

i n g  a l  i m i v i  m l m l r n e s  m m m c ’  p l a c e d  m i  ti lt ’ ~ 1 -\ P i ~ t ) H  \~~~I ‘11) 11

f i  I e he i n - m g  c real etl . I i t - ;  l n t u i t ’~~ 11) 1551 he in m i t  r’i v’s

imn m i c t l  i a t  t’ I y t i  I us i n g  t h e  nio t l l i  I c  nat ri t- i- l it i v  and m u s t

t ’ On t I  i ml QQ i l l  ,‘ol tim lin s I mliii! .~ , a b l i n k  in  ci ’ I, Inn) t>

mi n d i ) i ) i ’ t ’ t j i m )  ~‘ , , l I ’i ~ ’ i n e o ti i miri ’ ; 10 t o  17. \r u v t  hi ng e lvii’

is t r e ; m t t ’d i s i i i  ( - m l ’ ,
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New and Changed Programs

CUANGEL) NEW

Al.O(’AI ’ INI1’ QQLNIE BLDLEDIT

C !i 1,S’l I RTI ST QQLOAL) ICESIO

Cl IRS I ISTACK QQPLDP ICE Xl

COM1 LOADNM QQPOOL Il -IOAsYNC

COM2 OPTION QQPRIO UINKEDIT

L)CCDIS PRECOM QQRERZ IIEMOR\’70

DISKREPA QERROR QQSAVE QQCOMADR

DISKRITE QQDCT QQSNAP QQERSG

DISK1 QQDELE QQSPC SAVAREA

DISK3 QQDEST QQSTAD SL ’i ’GI N

DISK4 QQDFIN QQSTAT SE ’l ’GENI

[)SKERR QQDSNC QQSTDL STAES~

EXIT QQINHT QQSTER STAR’FMOD

EXTERN QQINT1 QQSTLK STR’i’ICES

FINC I -12 QQINT2 QQSTUP SY1 XS’I’UP

FUDGE QQINT3 QQSWCII :Q0w1,

GTPOOL QQINT4 QQTRAN

IAVA IL QQINT5 REORPI
IBCOM QQJNTo RGFA II.

ICI X QQIO RTPRI

IDAREA QQLINK RTSPC

INAL 1’ABLES

-1 S
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A P P P N I ) I X  C

PROGRAM MODIFICA’I’lONS (V S )

A . Chanced I’rograms

1. Secondary storage programs

a. OSTABLES

Macros changed to BDAM .

Cons tan t s  changed for  b l o c k  s i z e  of 4000.

b. OSI)SKBFS, OSSAB

Changed for h iock size of 4000.

c. OSDISK1

Resto red a l l  WAIT macro code .

Changed CMS macros hack to BDAN macros

Changed cons~ an t for 4000 block s i ze .

d. DI SK2 , D ISK6 , D I SK7
Reassembled wi th VS vers i on of l)ISKDATA macro

generat ion .

e. OSI)ISK3

Removed changes made to ori g i n a l  OS V t- i - s i  tm for  ( ‘Ms

ic m’s ion .

f. OSDISK4

CMS changes  were rest ored o or  I g i n a l  f orm i ’\ i ’ t ’ l - I

fo r  set’) ion added t o t r y - c ’ I I ) ( I ( ~~ 10 i t t  urn  t o  t i l ’ - k  I

u%h j ch w a s  Ic ft t he ‘~ ; i f l h m  - mm I lit’ I ‘MS avi d i t  ion

(‘c ’n stm im it’ ; v’hangt ’d t i ’ h J ~~i’Ii s i , ’ v’ i t ’ . t i t ( t t ,

g . OSUISKS

I n s t  r i i c t  i on u cham ige i l  L o u ’ b l o c k  ~ n ze of 1)1(10 .

H
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2. Precomnpiler

OSPREC OM
Removed section to type error messages on the terminal.

3. Initiation programs

a. OSEXTE RN
COM section removed.

b. OSF(JDGE

Restored CMS removals.

c. OSICEX1

Restored to ori ginal form .

d. OSINAL

References to CMS loader table removed.

e. OSTIMDAT

Changed so does not type but returns information to

be printed.

4. Program and memory management programs

a. OSFINCH2

Changes for DELETE macro were restored to ori gim ia l .

BLDL macro was restored.

Overlay computation was restored.

LOAD macro changes were restored to ori ginal.

Note again that any change to OSI 1N C112 mus t  he ret’Ic~-

ted in  mm change to the table disp lmi ct ’m i ’nt conist mm nt in

OSMEM 7O at ‘i’ABl)ISP.

b . OSGTPOOI,

Changed so t h a t  t or i I i guouc p o o l s  w 1 11 no t  l i e  m m m i i i ’ Into

one pool .

——-

~

—---—- — —— .~~~~~~‘- — —  - - -



-~~~~~~~~~~

c. OSMEM 7O - Csect  name ~l l iM O RY

Outpu t  operat  ions changed to OS BSAN m at  roy . O u t p u t

F is p r i n t e d  on DI ) i an~ ’ F ’i ’06F003.

5. Input-output programs

O SIC E SIO — Csect  name 1 I 1 C E I O S I 1

I/ O Ope ratioi -ms changed to OS OSAM macros.

The typewrite m’ mode for outp u t is liuv ’aii  jug! e s s  i l l  \ S

Standard  i np u t  is  from I i I i , , , z j ~ F ’J ’PSFffl ) I I c o r r e sponds

to CMS i Y I ~1: i n p u t

Alternate d e t a I l  I t  i n p u t  i s  f ’rom i ) t i , am’ c I C i S  I N t ’ l

(corresponds to (‘MS i l l  np u t  I

Standard output i s on hi ) , : a ,m i i ’ t - l )l tt -001 I, ee~ r rt -s ptt itds t o

CMS PRIN’FER output). .-\lterna te default output is oh

DDnam v~, IC E SOIt ’F (c o rr e s l ’ t t r ds t o  C~’IS i E l i ,  out i l t

Input ami d output to I .\i t is meaningle ss in VS 5111ev

the DI) cai-d ~Ief i l i e s  t h i  mcdi vim and tIn,- ni ,t c rus a me i n  —

dependen t  of dcv ice (di ~k or tape) fu n’ sequent 1,1 1

f i l e s .  S w i t c h i n g  c m i i i  s t i l l  he done {: t s  i n  u ’ MS )  hu t

be tween DI ) ,uo ’;~’~ l i V N l  O i l ] m i n d  i ’ ’ i - S I N i ’ l ’  or -~ 1

or be tw e em i  1- 10 1) 1- 001 m i nd I CI S O I t I  ol’ ‘ c :, i ’ -~’ - N ot e

that ~ i t~ ea, m , ’ hert ’  u vi ti - me m imi n uc gi u’en in the I N o r

001’ comnma nid.

- 
Module j~ ,p,~ r at i on , p m o g m ’ a t i s

I Ii RAE

R e u i i i t y  i ’d ou t ’ r ‘ m y - lu ~’ck

it’, pa- - s II I 1 ,-h t - e a tt ’ i ’ -i  di N -

-I

- ‘- ~~
,- 
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7. Mi scellaneous programs

a. OSQQSNAP
Restored to its original OS form .

b . QQQQINIT
VS only. Changed from OS version to permit block

si:e of -40 00.

B . New Programs for VS

1. Module gene rat i o n  p~ o g m m m m s

a. ADTAB

‘ a I l e d  b > program OSSE’I’Li:N to find all adcons to

COMMON in a sp e c i f i e d  ob jec t  program and r e tu rn  th~~se

j i~~o i i s  to program ()SSi; ’I GEN. ‘l’h e ob jec t  program must

be a member of a partitioned dataset defined on a DD

card with I Dmm amc OBJ .

b. N I XCO
i’his program changes the length of COMMON in a TEXT

file to 4. ‘l’he name of the file is read from datas ‘t

number  S. T h i s  program is invoked in the PRECOMP

procedure after compilation . It calls program NIXCO 1 .

c. NIXCO J

Used with NIXCO in changing the length of t h e  15SF)

card for  COMMON in  a TEX ’l ’ f i l e  to  a length of ‘1.

d. I)” il: I LE N

Crea t e s  t h e  SIi ’l ’UP p r o g r a m  fo r  VS load  modules. 511011

is the entry  point  and s t a r t i n g  p rogram for  a l l  VS

load modules  i n  an ICE S s u b s y s t e m .  I t  also gei i e l ’ m t t t ’ s

t he  neces sa ry  input ,  ca rds  fo r  t h e  I i n b a g e  cdi tom fun’

generating a load module  for  :i subsystem. It emil Is

-17
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prog i-ann AU TA B to  t ’ m m d m i l l  ale u i  t a i i  ~ I~li IN i tt each

sub p i-ogr am to  he i n c l u d e d  i n  a load n t o d u l e .  -\1ipro -

p r i a te  code i s  then  gene ra t ed , to  he a par t  of t h e

generated SETUP program , to ri-so lve all such adcons

to the correct s u b s y s t e m  COMM ON address  each  time

the module  is loaded d u r i n g  a sub  ‘y s t e i l i  e x e c i u l  i o n .

‘“ I
e. SETUP

Replaces  the  CML S1’dd1~ tUO p r u g ~’~ m .  I t  pe r fo rms  a l l

the func t i ons  t h a t  t h e  S l -\R I MU i I p rogram pe m-fornted .

I t  a l s o  takes  c a m e  of t he  common r e s o l u t i o n  f u n c t i o n .

Th i s  l~ pe r fo r tn i ed  by code and t a b l e  ge m ’me rated hy pro-

grams O S S i l d N , N  and \ i i I \ R .  T h i s  code goes th rough  the

t a b l e , w h i c h  c o n s i s t s  of m i d d r e s s e v i  of adcon s for

COMMON , i~et s t h e  r e l o c a t e d  v a l u e  fo r  t h a t  adcon , sub-

t r a c t s  t h e  r e l o c a t  i o n  c o n s t a n t  ( t h e  add res s  of l i n k -

e d i t e d  ~‘i ) MMi ) N f rom t h i -  v m m  I i t e , adds t h e  ac t  u m m i  I add my ’ sv i

of COMMON to  t h e  a i tu ’  , and s t or e s  t h e  new va 1 vie  h a c k

in  i i i , -  b e a t  i o n  of the m i d c o n  .

2 .  M i ~~c e i 1 a n e o U s pmO~I 1  l i i i

CROSS

i i ’ ~i~I u t ~’ ’e , m i- m o s s  rt ’ t ’em’ ence  l i ~~t i n g  ot ’ i u g r ~ n~~ i n  :m n

I ( I I I S  - i i l i s  vi t i-rn . I n p u m t  t o  t h i s  p r o g r m m n i . sb i c h  m’tmi t s  cot

- ‘ a n t , ’’ - l i o n t I m  I - i - a - I  n iumnb t ’ i ’  8 ~miivi is the ‘~~- t  o f ’

\ S  Si i i i  N i np u t  rv’ t’ordvi for t h mt t suub- ~ ~ t cm . n ;I  p u t

i s d 1 ret’ t cv! t o  da t  as i t  iiUliiht’ m 10.

is

-~~~~~~~ - --  -- J
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2 ,  Su ‘of New and Changed Programs

CHANGED N1.!~

D I SK 1  ADTAB

DISK2 CROSS

DISK3 NIXCO

DISK4 NIXCO1

DISKS OSSETGEN

DISK6 SETUP

D I SK7
DSKBFS

EXTERN
F INC H 2
FU BAR 2

FUDGE
GTPOOL

ICESIO

ICEX1

INAL

MEMORY 70
P RE C OM

QQQQIN IT

QQSNAP
SA B

TABLES

‘F I MI)AT

• 1 0

~ 
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SUMMARY 01~ ILL S RE 1, -Vil - U C~(S 151 LIi S

EXEC _ f i l e s  ‘ ( ‘N ’ l ’ L I B  files

+ PRECOMP C !) l ,MU DS

+ MA KEM OD ICE SMO1 )S

÷ EX IiCI CE I Ci 1,1 B

MOI’)ULE f i l e s  ICE S f i l e s

ICE ’FRAN 1103

SETCEN

SEI’GENI I)DMASTR

L I N K E D I T  - -O t h er  J~ Ic
B L U L E D I T

ICES 
+ STAR ’l ’MOl) SAVE

CROSS USOS I ))B 1)5. JOB 1,1 B file

BL I )L I i ! c s  + Bss !’i~UB .i

lci :s  
+ BSS’l ’RSi i

QQC I ) I , ( : I ) P 
i l S i ’ R I ( N J M

S’!’Rt II) F. 
+ ItS5 I ’ l-U J I 1.

‘I’OPO 
+ RSSiI IEI-5

M A C j I B  f i l e s

ICES I.IB

OSI CE 1,1 B

+ I i  s t i n g  of liii’ e f i l e s  eon hi’ fo t t n l d  i n  \ ( — t’hlc l I x I



APPENDIX E

LIS ’I ’IN G S OF SOME FILES AND PROCEDURES

STARTMOD SAVE

PRF ,COMP EXEC

MAKEMOD EXEC

EXECICE EXEC

BSSTROBJ OSJOB

BSSTRSET OSJOB

BSPRECOM OSJOB

BSSTRUDL OS.JOB

BSSTIJRES OSJOB

51
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FILE: STAR TNOD SAVE

* STA000 1O
STAR TMOD CSECT STA000 2O

ENTRY QQC OMA D R sTADOO 3O
ENT RY QQSE TUP ,QQPINCHL .QQSA V EAR ,QQTABLE ,I N T S V ,QQLODADP ST &00040

Q Q L O D A D R  E Q U  * ST~ 000S0
QQSETUP STM 111 .12 ,12 (13) STA000 6O

B A L R  12 ,0 STA000 7O
USING *,12 STA000SC
LP , 5 ,QQSAVE AR ST~ 000 ’~0
ST 13 ,44 (0,5) STAOO100
ST 5 ,8(0, 13) STAOO11 C
LR 13,5 Sfl00 1 20
L 2.0 ( 0 ,1) sTk00130
N YC Q Q P B O G N N  (8) , 0 (2)  ST AOO 1 140
L 4 , 1 4 ( 0 , 1) ST A O O 1 5 O
ST 4 , Q Q C O N A D R  S T A O O 1 6 C
LA 15 ,INTSW STAOO 17O
ST 15, INTSW LO C (m 4) STAOO1 8C
L 1~~,QQS TPAD (L4 ) STAOO19G
BAL R 11 4 ,15 STAOO200

INT SW DC AL1 (0) S?A00210
QQS A VE AR DS 18F sTAOO2 2O
Q Q T R A C E  DS 14F ST A 0 02 3 0
QQC OM A D R DS iF STAOO 2L 4 C
Q Q TBAD R DC A (QQCOUNTS) STA0025~
Q Q P R O G N N  DS ‘F S T k 0 0 2 6 0
Q Q F I N C H L  DC A ( QQPROG NN)  ST A O O 2 7 O
QQLODPT DC A(QQLODADR) S 1A 0 0 2 8 0
Q Q S T P A D  FQ U 26 4 3 5 T A 0 0 2 9 0
INTSW LOC EQU 284 STAOO300
QOCOUN TS DC AL (4(TABLEND ) STA OO 31C
QQTA BLE EQU * S T A O O 3 3 O
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F I L E :  P R E C O M P  E X E C

6 C O N T R O L  OF F N O M S G
S T A T E  & 1 I C E T R A N
81? & R E T C O D E  N E  0 & GOTO — N O F I L F
E R A S E  81 F O R T R A N
E R A S E  I C E T R A N  S C R A T C H
6 E R R O R  & GC-TO — C L E A N
F I L E D E F  F I L E 1  D I S K  R i  I C E T R A N  Al ( R E C F M  P S BLOCK 80)
F I L E D E F  F I L E 2  D U M M Y  ( R E C F M  FS BLOC K 80)
F I L E D E P  F I L I 3  P R I N T E R
F I L E D E F  F I L E L I  D I S K  81 F O R T R A N  Al ( R E C F M  PS BLOCK 80)
F I L E D E F  F I L E S  D I S K  I C E T R A N  S C R A T C H  A l  ( R E C F N  P S  BLOC K 1600)
CP S P O O L  P R I N T E R  CONT
L O A D M O D  I C E T R A N
START ICETRAN
F C R T G I  61 ( P R I N T )
E R A S E  61 F O R T R A N
CP S P O O L  P R I N T E R  N O I I O L D  N O C O N T
E R A S E  I C E T R A N  S C R A T C H
c P  C L OSE P R I N T ER

= 81
&STACK LX
N I  XC O
& E X I T  0
— C L E A N  L C O N T I N U E
& E R R O R  & C O N T I N U E
E R A S E  81 F O R T R A N
CP S P O O L  P R I N T ER NO H O L D  N O C O N T
E R A S E  I C E T R A N  S C R A T C H
CP C L O S E  P R I N T E R
& E X I T  10
— N O F I L E  L E X I T  99
E R A S? 8 1 F O R T R A N  

~~~~~~~~~~ ~~~ _ _  ~~ -- -~~~_
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FILE: M A K E M O D  EXEC

&ERROR &CONTINUE
& C O N T R O L  E R R O R
& I N D E X 1 = 1
61? &IND !X GT 1 &GOTO -BLDL
& A P G S  61 61
&T Y P E SE T GE N
SETC E N 61
L I E  & R E T C O D E  NE 0 G GOTO — E N D
& GO T C — A S S
- B L D L  & S Y S  = 61

& I N D E X 1 = 2
& T Y P E  SE T G! N1
S E T G E N 1  61 62
& F  & R F T C O D E  N E 0 &GO T O — E N D
& C O N T P C L  OFF N O M S G
S T A T E  62 L I S T  *
L I F  &RE ’I COD E NE 0 &GOTO — L I S T
& A R G S  62 62
& GO T O — A S S
— L I S T  STATE L i  L I S T  *
LI ?  & F E T C O D E  EQ 0 &GOTO — A S S
E T Y P E NO 61  L IST  F I L E
& GOTO — E N D
- A S S  & C O N T !N U E
& C O N T R O L  E R R O R
& T Y P ?  A S S E M B L E
G L O B A L  ? A C L I B  I C E S L I B  S Y S L I B
A S S E M B L E  S T A R T M O L ’  ( N O L I S T )
F . T F  &R ET COD F N E  0 600TO — E N D
C O P Y  61  L I S T  * QQ & 2 L I N K E D I T  Al
& T Y P E  L I N K E D I T
L I N K E D I T  Q Q & 2  ( M A P  P R I N T )
L I ?  L R E T C O D E  NE 0 & I N D E X i
E R A S E  QO & 2 L I N K E D I T
L I ?  L I N D E X 1 LT 2 & GOT O —E N D
& T Y P ~~ B L D L F D I T
B L D L E D I T  L SY S  QQ & 2
— E N D  L C O N T I N U E
& C O N T R O L  OFF N O M S G
E R A S ?  S T A R T M O D  A S S E M B L E
E B A S F  S T A R T M O D  T E X T
CLOSE P R I N T E R
P R I N T  L I N K E D I T  M A P
& E X I ’ r
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F I L E :  E X E C I C E  EXEC

LE N = ZIP
& i x  L I N D E X  N E  2 & GOTO — S T O R
& F N  L i

= 62
— ~T T~R & T Y P E  IS S T O R A G E  D E F I N E D  AS 10243 K ??
& P ’ A D  A RGS
L I ?  L i  N E  Y E S  &GOTO — D S T O I t
L I ?  & F N  N ? Z I P  & G OT O — T DSK
- tO ~E L T Y P E  E N T E R  I N P U T  F I L E N A M E  F I L E T Y P E
~ n E A D  A R G E

-~ I F  K I N P E X  NE 2 &G O TO — N N E
t F N  = Li
6 F T  = 62
-TDS K EXEC T D I S K
g- ’ONTPOL ERROR
~~~~~~~~~ DDL4 ICES D l
I ~S? LEN OUTPUT 01
x s A s F ICES OUTPU T
iou ‘~~o u E

~- ‘F9”F ~‘i F Y I T
n I I A R E  B L I V E T  8 2
S I I A P E  F A N N I N ’ ~ C2
e l y  : D ~~A S T R  ICE S C2 DDL4 ICES Dl

t~m ’ i I A P E  F A N N I N G

i - i  = S C O N C A T  LA L EN LA
= &CON CA T LA &?T &A

f- ” T A i K  I C E S
~, TA CK OUT DISK LX ‘OUTPUT’ ‘Dl’
F- T A e F  I N  D I S K  L X & Y
vi ‘ T’~LK FIN
F- i

E X I T
- L - S T O P i  S T Y P E  D E F I N E  S T O R A G E  AS l O 2~lK • R E — I P L , AND R E — S T A R T

~
-
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F I L E :  BSS T ROBJ  O S J O B

// ‘ S C H U M A C K E R  0 2 0 1  73 ’ . T I M E = 3 , CL A SS =B ~~CPU=L
//  EXEC PG M I E B U P D T E
/ / SY SP B I N T  DD SY S O U T = A
/ / SY S U T 2  DD D SN ICES.OBJ .NEW STRUD ,DI SP OLD ,UN IT~~PDISK ,
// VOL = SER= D67,D C B = ( R E C F M FB ,LBECL ’80,BLKSIZE 800)
// SPAC E= (CY L , (35 ,2 ,200))
//SYSUT1 DD DSN=ICES.O B J.NEWS TRUD ,DISP OLD ,UNIT PDISK ,
// YOL = SER= D67 ,DC B=(R EC PM ”PB ,LRECL 8O ,BLKSIZE=800)
//SYSIN DD *
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F I L E :  B S S T R S E T  O S J O B

// ‘ S C H U n ’, A C K F P  020 1 73 ’ ,’ I I M E = 3 , C L A S S = B ,CPU = L
/ 0  Y T U P  E X E C  PG M , ? Q F U B A R 2
/,‘- T F P L Y P  D[) DSN ICES .N E W L T N K ,D I S P S HR ,U N I T P D ISK ,VQL SEP=067
/ / C y ’ ’,R IN I  [‘

~~ 5Y SOUT=A
//-,,Y ‘~ JI I~ ”F DI) ~YSOUT A
// ‘T2’ F O O l  DI )  S Y S O U T = A , D C B = ( R E C F M = U A , B L K S I Z E = 1 3 3 )
/ ~I’ ‘ I ’ ?OO’ i  DO S Y S O U T = B

D O U N I T = T D I S K , S P A C E = ( T R K , ( 1 O , i 0 ) ) , D I S P = ( N ! w , PASS) ,
/ /  i~C B =  ( F E C F M = F , B L K S I Z E ” 8 0 )
/ / i i y ’ P I N C H  P D I J N I T = P D I S K , D I S P =  ( N E W , P A S S )  , S P A C E =  (80 , ( 2 5 , 2 5 ) ) ,
/ /  O C L = ( i - E C F F , L t L K S I Z E R0) , VOL SEP ~~D67
//~~ ‘ i ~ i~~ O O 1  DO U N I T = P D I S X , S P A C E = ( 8 0 , (25 , 2 5 ) ) , D I S P = f N E W , P A S S ) ,
/ /  2CR ’  (F E CF M r F , B L K S I Z E = 8 0 )  . V O L = S E R = D 6 7
/,~: v : t T  DO U N I T ~’ T D I S K , S~~A C E ’ ( C Y L , ( 1 , l ) ) , D C B = B L K S I Z E = 3 5 2 O
/ ,S y I i ;T )  rD U N I T = T D I S K , S P A C E = ( C Y L , ( i , i ) ) , D C B = B L K S I Z F = 3 5 2 0
/ ~CL Ii PD D S N = I C F S .  NE W N A C , D I S P = S H R , U N I T =  P D I S K , V O L = S E R = D 6 7
/ / S Y - ~ L 1 i -  DI’ D C N - I C E S . N E W F U N C , D I S P = S H R , U N I T = P D I S K , V O L = S E R = D 6 7
/ ,-‘ P D t~: N ~~- y v i 1 . F O P T L I B j I S P = s l j p
/ /v i y  -i~ cP DO D S N = : C E S . M O D U L E S . N E W S T B UD , U N I T = P D I S K , D I S P = C L D ,
/ /  V, - L = S F ? = D 6 7
/ “I’ 1 I’D P S N ~ ICES.0133 . N E I4STRUII ,D I S P = O L D , UN IT =P DI  SK ,VOL=SER = D67
//m y~iUT1 DD UN I T=T D I SK ,SPA cE= (CYL , ( 1 ,1)) ,D CB=BLKSIZE=3 520
,,‘SYsLIN DO PSN= * .SY SPUNC H ,DCB= (RE CFM= F ,BLKSIZE= 80 ).
// V L IIEE =REF= * . S Y S P U  N C H ,D I S P (OLD ,P A S S )
// D[~ DSN~~’.FTOL4 FOC i ,
/, V - ’-L t IM F =RE F =* .FTO4FOO1 ,D I S P = ( O L D ,PP,SS )
//FTI~~F OC- ’ D O U N I T = T D I S K , SPAC E= (80, (50 ,50) )
/ / C Y  Is CL * 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~- ‘ - .
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F I L E :  BSPB! CO M OS .)C B

/ / I C E T R A N  E X E C  F G M = Q Q F I J R A F , P A R M = S T
//ST!PLIB Ott DSN=l CE S.NE~~L I N K , DISP SHR ,UN IT=PDIS~~,V OL SER=L 67
/ / F I L F 2  DO D U M M Y
//FILE3 DII SYSOUT A
/IFILEII DO UNI T=TDI SK ,SPA CE (CYL ,(1 ,1 ) ), DC B BLKSIZE=3520
I/FILES DO UNIT= TD ISK ,SPACE = (CYL .(1 .l)), DC B= BLKS IZE=3520
//sy srERM OD SY SOUT A
//SYSUDUMP DD SY SOU T=A
//SYSPR INT DD SY SOUT=A
//SYSIITI OD UNIT TDISK ,SPACE (16K , ( 10, 10)) ,DCB=8LX S1ZE 3520
/ /SYS IJ T2  DO U N I T = T D I S K ,SP A C E = ( T R K ,(10, 10)),DCB=B LKSIZE 352O
/ / O i 3 TP U I  OD DIS P = (M OD ,PASS) ,DCB= (RECPN=F8 ,LRECL= 80,BLKSIZE 800),
//  (JNIT=TD ISK ,S P A C E  (IRK , (10 , 10, 20))
//SYSLIN DO UNI T=TD ISK ,SPACE (TRK ,(1C, 10) ) ,DCB= (REC FM PB ,LRE CL~ 80,
/ /  F L K S I Z E = R 0 0 )  , D I S P ”  ( , P A S S )
/ / F I L F 1  DI’ D C B = B L K S I Z E BO
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i t ? :  B S - - -TR UDI r)-: , uc ) B

/ 1  ‘ m c E n n ? A C K E F i  0 0 1  7 3 ’ , T I M E = 3 ,CLA S S= D , CPU = L
/ ~T ST E X E C  Pi . N = Q Q Q I C E X 5 , P A R M = 1 5 0 0
/ ~‘ K i  P2 D P J ,AMErICES .NEWLlNK ,D1SP=SHR,UNITrPDISK ,VOL=SEB~ D67
II PD ~S~~= I ~ -~.~~ r D u L E S . N E W S T R U D , D I S P = S H R , I JwI T =p D IS ic , V O L = S E R = D 6 7
/ ‘?rO ’-FO O l DO .,YSOUT A ,DC B (R E C F M UA ,B L K S I Z E 133)

- ‘ // C!~ eUT PD SY S O U T = A , DCB=( R EC PM= U A ,B L K S I Z E = 13 3 )
/,‘~~TO 6F002 DO SY SOUT A
/ ‘~ T C ’ FC O 3 OP S Y S O I J T = A
- ~TO 7FOO l OD SYSO IJT B

~ ‘ : - : -1 DD n ; N I T ~~T DISIc , S P A C E = ( 1 4 0 0 O , ( 1 0 , 1 ) ) , D C B = ( D S O R G = D A , 8 L K S I Z E = 4 0 0 0 ) ,
/ /  D~~N A M E = & S T U O L 1
/ 120.,  DO DS N~~ICES. DA TA .NEWS TR UD ,D ISP=OLD ,U N I T = P D I S K ,
/ /  V - L = i i F R = D 6 7 , D C B = ( D S O F G DA , B L K S I Z E = L 40 0 0)
/iI’D~ CD tSN I CE2 .CDB S .NE ~~.DISP OLD ,U N I T = P O I S K ,
,‘ V ) L = FP I - 6 7 , PC P r ( D S O F G ~r D A , B L K S I Z E 4 3 O 0 O )

-‘ DI’ U N I T = T D I SK ,SPACE (L t000, (1200 ,100)),
1/ D C R =  ( D S O R G = D A , B L K S I Z E = 1 4 0 0 0 )  ,
/ /
// ‘i Y I J D U ~~r PD S Y S C I U T = A
/ ~ :O E ~F O O i  D O
/ ,‘o~~s I N  Cr - *

( 1
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FILE: BE STUPES OSJOB

// ‘SCH U M A C K E R  020 1 73’ ,T I M F = 3 ,CLASS= B ,CPU =L
//ICETST EXEC P GM= QQQ ICEX 5 ,PAR N = 1 S 0 0
J/STEP LIB DO D S N A M E = I C F S . N E W L I N K , O I S ? = S H R ,U N I T = P D I S K ,V OL SE R D 67
//FTO6FO O 1 DO SY S OU T = A ,DCB= (RECFM=U A , B L K S I Z E = l 3 3 )
//FTO~’FOO2 PD SY SOU T=A
//FT~ 7F00l DO SYSOU T B
f/DP i DO UN TT= D ISK ,S P A C E ( 14000 ,(1O ,1 ) ) , DCB (DSORG DA ,BLK SIZE= 14000),
// D SN A M E = L S T U D L 1
I/D O? DI ’ U NIT = TD ISK ,S PACE= (14000 , (1O ,i )) , DCB = ( D S O R G = D A ,BLKS IZF 4000) ,
/ /  O S N A M F = & S T U D L 2
//221 DO 255 =ICES.CDBS.NEW ,DISP=OLD ,U N I T P D I S K ,
//  ‘ I l 3 L - 0 ? R r L ~~7 . DCb ~~( D S O F G DA , B L X S I Z F = 1 4 O O 0 )
f /PP.  DO U N I I = T D I S K , S P A C E = ( L 4 0 0 0 , ( l O , 1 ) ) ,
1/ D C B = ( O S O R G = D A , B L K S I Z E = 4 0 0 0 )
/ /  P S N A M E = & S T U D L 3
/ / i V : I ! D U M I  I ’D  S Y S O U T = A
//? T ’ i I’ ?~~O 1 C O  D D N A N E S Y S I N
/ / s Y S I N  PD *

~- Y ~ T~~ S T R U D L  ‘ ‘ R D L ’

‘ i~;r~::’ ~CC
~~~ C C M N O N
F r S T A O T  ‘ S T P I J DL ‘ ‘R D L ’
‘ X E ?  F c D M M O N  3 500
i l ? ?  ‘~F POOL 8192 0
P - I D I I L ’~ L I N K
F?ES T A L P H A  8 ‘QQOUB ’ E QUAL ‘STRUD L
PPES ?T IN TF GEF ‘INDIC’ EQ 9
F F S SA
“~-‘SS A ; ? ‘

~ E S S A C E  ‘ *

* IcES S T R U D L — t I I
* T H E  STRI J CT IJ F ’AL DESIGN L A N G U A G E

* L I N C O L N  L A B O R A T O R Y
* M A S S A C H U S E T T S  I N S T I T U T E  0? T E C H N O L O G Y  *‘
* C A E ’ B P I D G E , MASSACHUSETTS
* V3 MC F E B R U A R Y . i vi7 b  * 1

EXECU TE STI M E
*

! I U O K  F O P  S T R U D L  R E S T O R E  ‘ I D ’
L-- ’~TA CHECK SET ‘IF’
C~-NDITIfl N ‘IF’ EQ 0

- ‘A L I ‘ M E S S A G E ’
N I W i ’ ( M E A N D

C T II’? W I C E
‘0  A l P H A  ~ ‘J OBI D ’ S T A N D A R D  ‘NONE’

N O ID ALPHA vi14 ‘15’ STA ND A R D  ‘N C- N? ;IV EN’
0 ‘PO OL’ INTEGER ‘Ii’ S T A N D A R D  0

‘ I ’ S S ’  A L P H A  (4 ‘12’ S T A N D A R D  ‘ON

~4 ’  ~~~1i ’ N A L P H A  4 ‘IC’ EQ ‘ON
‘ ‘ . L ‘ ‘ ‘ S S A G E ’

~‘‘4 O CONPT ’i ION OPT IONAL
PR E S E T  ‘ 1 1 ’  EQ 6
F X ” i F F  i ’ T I N P ’ tl ’
I’3 ) C O N D I T I O N
F I L E

1*

(~ I
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REPORT DOCUMENTAT )0P4 PAGE BEFORE cO M PL KT n %G F O R M
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5. ~-YP E OF REPORI & PERIOD C O V E R E D

- 

) ( T ~~I - 1I~~IiI 1 ~ \c\A IA C v i  l . \ L l I i i . - - ‘ F  ~~ 
1~~ 1U1l ~~I ,\ ‘ ft-

• n l \ I , s  C ( \~ S ( C I  S vi Ij I~ r i ’ I I I ~ iT \ i t L (1IT~~~ A P E R F O R M I N G O R G  REP O R T  NUMBER
! L ~J l IUCi I l C - C  1 0 7 7 — 1  -

7 
-~~ 

- - 

8. C O N T R A C T  OR G R A N T  N U M B E R ’ ’

i~- ls \  S~ i uj ; n . j ~~k & ’i ’ 1- L ’ ) O25 —7 ~ — i _ ( ) I ( ( ) 1  L- — - —

C . ,. ‘~~ORM1N G O R G A N I Z A T I O N  NAME AND A D D R E S S  IS. P R O G R A M  ELEMENT . P R OJ E C T , TASK
- A REA & WORK UNIT NUMBERS

L I ( I C ) 1 L 1  I C I , r I-  i~~-., \I .  I .
I~-~ 7.1 ( l U g r a l n  L i ej i v i - u t  C ’ . I ’ 14 i i i -

I .~ s I I I 1C - I t , \L\  1) 2 1 7 )  I’ r ’ i - I  2,, . 112T

1 1 , CONTR OLLING OFFICE NAME AND ADDRESS 12. PE~’ORT DATE

I I C vi\ SO, In- , 1, ( II  ( I I I  I I I  I I ‘-, 5! 
1

\\ I s i l i I I 5 I ~~ !l , DC 21 ) 131 IX.  NUM8 ER DF PA~~~~J’~~
,

‘ 4 ‘OIl ING A G E N C Y  NAME & A D D R E S S  -C ,1 ( ‘ , .‘~~I r’ . --, ~~~~~~~~~ ~f ( , , -~- -  15 , SE C U R I T Y  CLASS .  foT Mi, 4~ ’lt1 -

L I ~ Cl I CI !C  S V T I C I I I  I ) i v i ’ i - I n  I l~~I~~~ T U l Cj

l . I I u i ’~ . on 5 ) - I l  
1 S, , D E C L A S S I  F I C A T I O N  D O W N G R A D I N G

Ix-j Ior- :, 51, - 1 ) 1 7 1 1  S C H E D U L E

i Ii. D ) S T R I R U T I - ’ - ’l 5 T ’ T ’ -~~’ N l  o j ~~h .s  k . p -’ t ’

I ‘u (1Ii~ I~~- I , - I ~~~ - . l i s t  i l  I ! I I , ~~l I

- UI ‘WI l lu l ION S t  I t  ‘ ‘ 1 5 1  ( ‘ 1 ~~~~~~~ ,‘ - , - , - “ ‘ . - ‘ . - -i “ N’ . - - A ZIl , d~f I~-’.- ’.r -- ~ 
k~r-

L - - .  --~~- - -~~~~~~~~---- —- ~~~~ - -~~~~~~ -- - - - -
8 ,jPf’ L “ I ‘ 4 D T E S

1 *cR~~’, - ‘,I ,,, .‘~ ‘ .‘ . ‘ . ,~~~d, 1 , , , . . - . . ., nd - 1~’ nI,Jn I~ 1,1 -4 ,,, nf,,.,

I i ~~l ~ CXc ’ e I I I lS ” ’ ( ‘, t I I \ ’ , - I ’s , I t I , , I I . I I  \t  ~- - , i ’  - I  55 ‘I t - I l )  (1 \ i~-
II ‘- ‘ 7(1 \,I’III _ Il 52 I l - - I !  S, ’— I , _ ITT ~\ 5)
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